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ABSTRACT
v.
The initial impetus for an examination of the Wollongong property 
market, in particular land value determination in Wollongong, arose 
from a concern which the writer had about the efficiency (or apparent 
lack of it) of the property market, as reflected in the growth in the 
quantity of vacant commercial floor space (in the central business 
districts of Australian cities) at a time when residential accommodation 
appeared to be in short supply. The original notion was to build a 
model simulating supply/demand characteristics in order to better under­
stand the property market mechanism, especially the supply side. This 
notion has not been fulfilled simply because there were too many questions 
which established theory (or lack of it) failed to deal with adequately 
to allow any semblance of a simulation model. In particular two 
problems stood out, and it is these which the research has attempted 
to deal with:
1) established land value theory appeared unable to offer a satisfactory
explanation for the land value pattern in the Wollongong central
•*
business district (and*hence appeared to have limited usefulness 
for predictive purposes the^re);
2) the literature appeared to offer little in the way of either 
establishing what may be regarded as an 'appropriate' committment
of capital to a site in the central business district, or in specifying 
the interrelationship between the quantity of capital committed 
to be site and the inherent value of that site*
Since the problem of land value determination is crucial to the 
entire exercise it is introduced in Part I. Chapters one and two 
present what may be termed conventional land value theory. This theory 
is concerned with the spatial characteristics of the market, in 
particular the influence which location has on the determination of 
land values. The established (conventional) argument for land value 
variation may be framed basically as follows: the potential volume 
of business will decline (under certain assumptions) away from the 
focal point (in terms of traffic) of the central business district, 
since the volume of pedestrian traffic will fall off away from this 
point. Since the volume of potential business will be greatest at 
this focal point (usually the intersection of two main thoroughfares) 
the competition for floor space will be greatest there (ceteris paribus). 
Consequently land values will be greatest at this point and the location 
is often termed the peak land value (PLV) site. As the volume of 
potential business declines so too will land values. Thus land value 
will decrease away from the PLV site.
The land value pattern established under the assumptions of this 
conventional theory is tantamount to an 'ideal' pattern, a benchmark 
from which deviations may be gauged. This is the theme of Chapter two.
The chapter discusses the adjustment to the assumptions, or new assumptions 
which may be necessary, to explain the land value pattern in various 
actual situations.
Chapter two also discusses a number of empirical studies of land 
value determination that have been undertaken. The distinguishing 
feature of these studies is that they have been broadly based, that is 
city oriented. In terms of theory there is nothing peculiar in this.
vi. .
Nor is there anything peculiar about a study undertaken at a smaller 
scale - in a smaller area - such as the central business district.
Other things being equal, one would expect a similar land value behaviour 
at this small scale, that is a fall off in land values away from the 
PLV site. Chapter two looks briefly at conceivable land value patterns 
if other things do not remain equal.
Chapter three examines the land value pattern in the Wollongong 
central business district to ascertain the extent to which this pattern 
conforms to the behaviour which one would expect under established 
land value theory. The examination is undertaken at two levels:
i) on a central business district wide basis; and ii) on a street block 
basis. Established land value theory is shown to perform poorly as an 
explanatory basis at both 'levels*. In terms of the present research 
the result established at the street block level is highly important.
By contracting the analysis to this scale the elimination of location 
as an explanatory force (within the area of analysis, that is, the street 
block) is largely obtained. What is the significance of this? At a 
large scale (e.g. city wide) location relative to some focal point is 
important in terms of volume of business generated. However, as the 
area of concern is reduced then location (relative to the city's focal point) 
within that area tends to become much less important. The reason for 
this is that as the size of the area is reduced the relative difference 
in volume of business between the extremities is also reduced. In a 
small area such as a street block, in fact, the difference in potential 
volume of business (as gauged by pedestrian traffic) may be so small 
as to be insignificant (provided, of course, the block is not unduly 
large, that is, does not extend beyond a 'comfortable' walking distance).
If such is the case, then, the area within a street block (or some other
vi i .  *
division) effectively represents an area of similar locational desire. 
Within such an area, ceteris paribus, according to conventional land 
value theory, one would expect little or no land value variation (this 
does not negate the fact that firms may prefer a street block - an 
area of similar locational desire - closer to the PLV block rather than 
further away).
A large land value variation is shown to exist at the street block 
level in the Wollongong central business district. Given that, within 
any street block the influence of location has been removed (it is 
removed specifically in the regression analysis of Chapter three) then 
it may be suggested that any land value differences within the area 
are due to factors other than location. In Chapter three it is suggested 
that one such factor may be size of site differences. Contary to 
established theory, however, it is found that size of site may or may 
not be important. Furthermore it is found that where size is important 
the direction of influence may be positive or negative. Thus Chapter 
three effectively ends with a failure by established theory to explain 
the land value pattern in the Wollongong central business district.
Before preceeding to develop a model which will explain the land 
value pattern existing in the Wollongong central business district, as 
well as dealing with the other problems mentioned above, Chapters four 
and five (Part II) look a little more closely at the area which is 
under scrutiny. Chapter four has two purposes, one is to delimit the 
area and the other is to provide the reader with background material 
in order to establish some familiarity with the central business district 
for purposes of later analysis.
IX.
Chapter five assumes that the areas of similar locational desire 
(suggested in Chapter three) exist and sets about examining the 
competition for commercial floor space within such areas (in terms of 
the results of the analysis some justification for the assumption is 
established). The first part of the chapter establishes the basis of 
the firm's demand for floor space in a cluster (whether that cluster 
be an area of similar locational desire, or a larger area such as the 
central business district). The competition for floor space is examined 
by ascertaining whether positive and/or negative land use assocations 
exist in the Wollongong central business district (that is, which land
i
uses do, and which do not compete consistently for available floor space).
The chapter also ascertains whether there is any difference in this 
competitive structure between the core and planned areas of the central 
business district. An interesting feature of the analysis in Chapter five 
is the establishment of a competitive hierarchy of land use types for 
the Wollongong central business district. Chapter five also seeks to 
establish whether land uses array themselves in any discernible pattern 
with distance from the PLV site (in units of similar locational desire).
Part III returns specifically to the problem of land value determination. 
Recall from above that in Chapter three evidence is presented which -
indicates that conventional land value theory is, at best, insufficient 
(at least in Wollongong) as an explanatory basis for land value variation.
The evidence suggests that this is particularly so when the horizontal 
expansion of the unit of analysis is confined to some (subjective) 
notion of a 'comfortable' walking distance (such as the street block).
X.
However, as Chapters one and two point out, conventional land value 
theory provides a benchmark against which deviations may be gauged.
Such deviations may be regarded as imperfections. Significantly, in 
contrast to a great deal of previous research work, the current research 
presumes that imperfections are not limited to the spatial. Specifically, 
Chapter six examines the impact which an imperfection in the market 
structure will have on rent determination. The imperfection under 
consideration is that of an imbalance in bargaining power between 
buyer (tenant) and seller (landlord). The notion of bargaining power 
is constrained to that of an imbalance between the supply of, and demand 
for, commercial floor space. In Chapter six it is assumed that, ceteris 
paribus, each firm operating in the central business district will have 
some particular quantity of floor space which will maximise its profits. 
This is known as the firm's optimum quantity of floor space. Within 
any range of floor space sizes (called a size category) there will be 
a number of firms whose optimum lies within this range. In the analysis 
it is the number of such firms within a given category, in relation to 
the space available, which determines the supply/demand interrelationship 
and consequently the bargaining power variable. The crux of the matter 
in Chapter six is quite simple - an excess supply will generate a 
bargaining power structure in favour of the tenant and vice versa. 
Depending on where the excess supply occurs the rental structure may 
be such that per unit rents will increase as size category increases, 
or will decrease as size category increases. Chapter six undertakes a 
number of empirical studies which tend to support the hypotheses advanced.
Having established the notion of bargaining power in Chapter six, 
Chapters seven and eight are concerned with revenue and cost variation 
in building construction. In particular these chapters are concerned 
with the manner in which revenue and costs vary as the bargaining 
power structure between landlord and tenant varies. In both chapters 
a particular functional form (for revenue and for cost) for a 'typical' 
building is established. The behaviour of each function is then 
scrutinised under differing assumptions of a bargaining power structure. 
Again, in both chapters, empirical tests are undertaken which lend 
support to the hypotheses.
The analyses of Chapters six, seven and eight are interwoven in 
Chapter nine to deal with the thesis problems of land 
value determination and intensity of site utilisation. Under a profit 
maximising assumption the chapter establishes a normal intensity of 
development. It is intensity of use (highest and best) which (ceteris 
paribus) gives a site its value, and a profit maximising intensity of 
use will establish a maximum site value. Having established the inter­
relationship between intensity of use and site value, the chapter goes on 
to explore the impact of various bargaining power structures on site 
value. Some very interesting findings are made in this chapter. For 
instance it is shown that the type of bargaining power structure will 
have an impact on whether the central business district sky profile is 
high or low. The chapter also returns to a question, first raised in
' t
Chapter three as to the relationship between value and size of site.
In Chapter nine it is shown that it is quite within the scope of 
implications of the bargaining model developed to have a positive, or 
a negative, or no relationship between value and size of site.
x i .
x n .
Chapter ten continues with the problem of capital/land substitution 
partly dealt with in Chapter nine. The chapter unearths an apparent 
controversy in the literature as to whether land value is determined 
or is determining (with regard to intensity of utilisation). It is 
suggested that the 'controversy' is really a 'micro' vs a 'macro' view 
of the problem of intensity of utilisation. However, it is suggested 
that the views are interrelated. The chapter then examines, under various 
bargaining power structures, the impact which variations in the land 
factor input will have on capital/land substitution, and consequently 
land value.
There are two Appendices of note. Appendix A examines the impact 
of quantitative restrictions (imposed by the authorities) on land values 
and capital/land substitution. It is suggested that the impact will 
depend on what the market indicates is the optimal intensity of 
utilisation. The thesis analysis is undertaken with given conditions of 
demand. Appendix B points to the restrictive nature of this assumption 
and the need, therefore, td expand the current piece of research towards 
a broader consideration of demand factors.
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INTRODUCTION
1.
Background
Early in 1972 the author became concerned about the growing 
quantity of unused commercial floor space in the central business 
districts of Australia's major cities, as this seemed to reflect an 
inefficiency in the market mechanism. His interest began with a rather 
naive idea of a price system which, allowing for fluctuations, lags, 
rigidities etc., should tend over the long period to allocate resources 
efficiently and equate marginal rates of preference with marginal cost 
relationships. It appeared from this viewpoint that actual allocation of 
land and building resources made little or no sense in terms of market 
factor costs and revealed preferences. For instance, it was estimated 
that in 1973 there would be one million square feet of vacant new 
commercial floor space in Sydney's central business district alone^ - 
at a time when the housing industry was facing severe shortages of both 
labour and materials. It has been estimated that one million square feet 
of commercial floor space required a labour and material resource use
equivalent to providing accommodation for 17,000 families.^
• <;
Two Obstacles
It was obvious that if in fact there was an inefficient operation 
of the price system here, then greater knowledge of the whole redevelop­
ment process would be required before any meaningful policies on resource 
allocation could be established. To examine the system, simulation 
modelling was at first thought to be an appropriate analytical tool. 
However, to this end there were two rather perplexing stumbling blocks:
1. Australian Financial Review, 9/3/1973.
2. Australian Broadcasting Commission Documentary, The Oversupply
of Office Space and Its Cost to the Community, 4 Corners, 23/3/1974.
2.
(1) Established land price theory appeared to offer little 
in the way of (a) explaining the spatial variation in 
land prices in a chosen study area (a central business 
district) and (b) providing a tie between land value 
determination and the capital gains (supernormal profits) 
stimulus to development/redevelopment.
(2) The literature concerning the determination of an 
optimum intensity of site utilisation, and the inter­
relationship between intensity of utilisation and land 
value determination, appeared to be both sparse and 
vague.
The Study Area *
These obstacles, then, provided the stimulus for, and became the 
focus of, an intensive piece of research, which is described on the 
following pages. Wollongong was the obvious case to use in testing â 
priori ideas concerning the effectiveness of the market mechanism because 
Wollongong was the most accessible study area, because the author had 
done previous work on the central business district and surrounding areas, 
and because Wollongong had a number of interesting features such as a 
quite volatile pattern of changing land use (discussed in Chapter five) 
and a scarcity of intensively utilised sites (by comparison with the 
major city central business districts).
3.
Primary Data Sources
(a) The Valuers General Department
A large majority of the data utilised in the analysis were obtained 
from the Department of the Valuer General, both the Wollongong branch 
and the Fall's Creek Archives. Within the Department there were two 
data sources: (i) the valuation records and (ii) the owner return files. 
Some of the information was regarded as confidential and it was necessary 
to assure the officers of the Department that generally the information 
would only be used in an aggregate form and where this was not the case 
the information would not be for general publication.
For the type of analysis to be undertaken sampling was thought to 
be insufficient, therefore information was extracted for each property 
in the area within the commercial zoning (central city area) of the 1965 
Town Plan. For each property the following information was obtained 
for the years 1958, 1962, 1967 and 1972: site value (UCV); total 
property value (ICV); assessed annual value (AAV); floor area per 
tenant; total rent per tenant; size of site; sale value and year of sale 
since 1957; occupation status of the property; corporate or other status 
and location status of the owner. The manner in which this information 
was coded for analysis is shown in Appendix C.
(b) The Town Planning Department
The Wollongong Town Planning Department undertook a survey of land 
uses in the central city area in 1957/58 and 1966/67. Apart from being 
committed to maps in the form of broad land use classifications the 
information was left in an essentially raw form in the original field books. 
The author was given access to these books and, for each property, 
precise information was extracted on the land use types occupying each 
floor. Information of a similar nature was obtained by the author by
4.
field survey with the aid of the 1972 Geography I class from Wollongong 
University. The manner in which this information was coded for analysis 
is shown in Appendix D. Information on lot number-street number 
correspondence was obtained from the Department of Rate Assessments 
(necessary since the same lot number occurred a number of times in the 
same street).
(c) Bureau of Census and Statistics
The Statistician was helpful in providing information on a 
district level. This will be indicated in the text.
(d) Developers, Architects and Builders
Questionnaires were forwarded to developers, architects and builders 
to obtain specific information on development costs. The questionnaire 
outlining the information obtained is shown in Appendix E. As this 
information was regarded as being of a very confidential nature the 
respondents were assured that it would only be used in an aggregate 
form.
PART I
CHAPTER
1
2
3
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CHAPTER 1
URBAN SITE RENT DETERMINATION IN A PERFECT SYSTEM
1.1 Introductory Statement
1.2 Economic Rent versus Contract Rent
1.3 Application of the Economic Rent Concept in the 
Urban Sphere
1.4 A Simulated Ideal Environment - An Aside
1.5 Conclusion
7.
1-1 Introductory Statement
Analysis of the problem of urban rent has been at two levels.
On one plane there has been an attempt to distil some order from the 
apparent chaos, to ascertain the underlying pattern - the pattern which 
would exist in the absence of imperfections. This approach may be likened 
to the removal of an observer to some point above the landscape, from 
where his observation is uncluttered by trees, mountains and other 
obstacles. Thus, this approach abstracts from the real world in an 
attempt to achieve a basic understanding of the problem, and incorporate 
this understanding in a simple model of rent determination. Label this 
a level one model. This approach is a necessary but insufficient step 
in helping one to understand, and to explain, the rent patterns in a 
particular area. Analysis on a second plane, then, involves incorporating 
variables to account for imperfections, that is for deviations from the 
level one model in a particular situation.
In effect the present chapter is primarily concerned with that 
part of the literature which approaches the problem at level one above - 
attempting to distil some order from the chaos, abstracting from the 
real world. In this regard the chapter examines the concept of economic 
rent and its application in the urban sphere. The discussion continues 
up to the writings of Alonso who carried out perhaps one of the most 
sophisticated analyses of the problem of urban rent determination.^
There is also a second aspect of the chapter. An experiment is 
undertaken which attempts to remove the problem briefly from the world 
of observed land value patterns and to try to ascertain some underlying
1. Alonso, W., Location and Land Use, Harvard University Press, 
Cambridge, 1964. ~
8.
land value pattern in Wollongong. The experiment attempts to create 
a Wollongong which conforms to some conception of the idealized environment 
envisaged by Alonso. However, the particular averaging process - an 
average for each entire concentric zone is taken as one observation, 
reducing the thousand or so observations for the entire CBD to a 
mere seven - in a sense makes the data hypothetical. The experiment 
is fruitful, however, in that it suggests a pattern which might 
emerge - if other things were equal. The extent to which other 
things are not equal may be gauged from the analysis of Chapter 
three. There the Alonso hypothesis is applied to the 'raw' observations 
(i.e. no averaging is applied) on a sectoral basis throughout the 
central business district and it is found that there is little 
conformity to the model.
9.
1.2 Economic Rent versus Contract Rent
The concept of economic rent (as used here in discussing the
theory of urban rent determination) originated with the writings of
Ricardo and von ThunenJ To Ricardo, economic rent was equivalent to
the surplus production, which would be obtained from the use of more
fertile soil, above the return which could be obtained by applying
?
the same resources of labour and capital to marginal land:
If all land had the same properties, if it were unlimited 
in quantity, and uniform in quality, no charge could be 
made for its use, unless it possessed peculiar advantages 
of situation. It is only then, because land is not unlimited 
in quantity and uniform in quality, and because in the progress 
of population, land of an inferior quality, or less advantageously 
situated, is called into cultivation, that rent is ever paid 
for the use of it. When in the progress of society, land of the 
second degree of fertility is taken into cultivation, rent 
immediately commences on that of the first quality, and the 
amount of that rent will depend on the difference in the 
quality of these two portions of land . . . rent is always 
the difference between the produce obtained by the employment 
of two equal quantities of capital and labour (Hartwell, 1971, 
pp. 93-5).
Although Ricardo was aware of the factor of location in the 
determination of rent he did not pursue this particular line of 
thought, but instead presented the general case where any attribute 
affecting productivity may determine the position of any piece of land 
on the rental value scale.
1. Ricardo, D. On the Principles of Political Economy and Taxation, 
Reprinted in Hartwell, R. M. (ed.) Ricardo - Principles of Political 
Economy and Taxation, Penguin, Ringwood, 1971.
Von Thunen 'The Isolated State' summarised in Chisholm, M. Rural 
Settlement and Land Use, Hutchinson University Library, London,
1962.
It may be validly argued that the 'traditional' theory of urban rent 
determination had its origins in the works of these authors even 
although they were primarily concerned with rent determination in a 
predominantly agricultural society.
2. Marginalist ideas permeate Ricardo's works although he does not 
appear to have received any credit for this.
10.
On the other hand, von Thunen incorporated location specifically 
as the major determinant of rent. His analysis started from the 
premise "... that the areal distribution of crops and livestock and 
types of farming depends upon competition between products and 
farming systems for the use of any particular plot of land. On any 
specified piece of land, the enterprise which yields the highest net 
return will be conducted and competing enterprises will be relegated 
to other plots where it is they which yield the highest return"J
Von Thunen's model assumed an isolated state within which there 
was soil of a uniform fertility. At the centre of this state there 
was a single city connected with the hinterland by horsedrawn cart 
over a level plain. From his analysis von Thunen was able to conclude 
that "The rent each crop can bid at each location will be the savings 
in transportation of its product that that site affords in contrast with 
a more distant site. The most distant land in cultivation yields no
savings in transportation, and consequently there will be no rent at that
2
location".
In von Thunen's scheme economic rent was a spatial allocative 
agent. Any use which could not match the bid of an alternative use 
was forced to accept a more distant location.
The 'modern' conception of economic rent derives from Joan Robinson 
and may be defined as the surplus of income above the minimum supply 
price it takes to bring a factor into production. Bari owe notes that -
1. Chisholm, op.cit., p. 22.
2. Alonso, W. Location and Land Use, Harvard University Press, 
Cambridge, 1964, pp. 3-4.
3. Robinson, J. The Economics of Imperfect Competition, Macmillan, 
London, 1933, p\ 102.
As long as land is thought of as a free gift of nature, *
all of its earnings may be regarded as economic rent 
because no supply costs arise in its production. When 
one considers the economic nature of land resources, 
however, allowance must be made for the minimum supply 
costs associated with the development and maintenace of 
these resources together with such ownership maintenance 
charges as property taxes and insurance payments on buildings 
and improvements. Except for these charges, all the earnings 
that accrue to land resources or that theoretically should 
accrue to them may be classed as economic rent.l
Contract rent refers to the actual payments tenants make for
the partial bundle of property rights transferred in the market place.
This payment "... covers the minimum supply costs as well as the
surplus of payment above these costs which the owner receives for
leasing his property". In a perfectly competitive system in which
landlord and tenant have perfect knowledge and equal bargaining strength
and in which there are no adjustment lags to changes in market conditions,
3
contract rent will be equated with economic rent.
1.3 Application of the Economic Rent concept in the Urban Sphere 
Richard Hurd was among the first land economists to put forward
4
a theory of rent determination directed specifically at the city.
1. Bari owe, R. Land Resource Economics, Prentice-Hall, Englewood 
Cliffs, 1958, p. 151.
2. ibid.
3. The notion of a divergence between contract rent and economic rent 
is considered briefly in the following chapter (Cf. p. 27 below).
4. Of course Marshall had earlier considered the problem of urban 
land value determination. He emphasised the importance of location 
within the city and defined 'situation value' and 'site value'. 
Situation value was the aggregate of money values of the special 
locational advantages of the site. Site value was the price 
obtainable if the site was cleared of buildings and sold in the 
open market. This site value was the aggregate of situation value 
and agricultural value. (Cf. Guilbebaud, C.W. (ed.) Marshall's 
Principles of Economics, Macmillan, London, 1961, pp. 441-442). 
Also, von Thunen anticipated the extension of his theory to the 
city. (Cf. Ely, R.T. and Wehriwein, S. Land Economics, Macmillan, 
New York, 1940, pp. 444-445).
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His theory was based on the writings of Ricardo and von Thunen:
As a city grows, more remote and hence inferior land must 
be utilised and the difference in desirability between the 
two grades produces economic rent in locations of the first 
grade, but not in those of the second. As land of a still 
more remote and inferior grade comes into use, ground rent 
is priced still higher in land of the first grade, rises 
in land of the second grade, but not in land of the third 
grade, and so on. Any utility may compete for any location 
within a city and all land goes to the highest bidderJ
Hurd argued that rent depends on location and by this he meant 
nearness to the point of maximum accessibility, viz. the centre of the
p
city. (Alonso criticised Hurd, amongst others, for his failure to 
incorporate the size of site into his analysis. Alonso argued that 
market equilibrium cannot be found without consideration of the size 
of site).'*
Robert Haig attempted to give Hurd's model greater precision.
He assumed away the geographical and transportational heterogeneity.
"Ignore, for the time being, the physical conformation of the area and
the unevenness of its present equipment of transportation facilities.
One then has a circular plain whose centre is, of course, the point most
4
easily reached from all points within its circumference".
He viewed rent as "... the charge which the owner of a 
relatively accessible site can impose because of the saving in 1
1. Hurd, R. M. Principles of City Land Values, Record and Guide,
New York, 1924, pp. 11-12. Hurd's reasoning follows precisely that 
of Ricardo, but Hurd's case - in contrast to Ricardo's - is the 
special case in which distance is the variable.
2. ibid. p. 13.
3. Alonso, op.cit. p. 6 and p. 45. One of the few economists to 
consider the question of size was Marshall (Cf. Guilbebaud, op.cit. 
p. 448). This will be discussed below.
4. Haig, R. M. "Towards an Understanding of the Metropolis",
Quarterly Journal of Economics, Vol. 40, 1926, p. 421.
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transportation costs which the use of his site makes possible".^
Haig argued that each firm was attempting to minimise what he termed
"the costs of friction" by which he meant transportation costs plus site
rent costs. The central sites were assigned, for a rental, to those
activities which could make the best use of the location. In general,
he argued, transportation costs increased with distance from the centre
whilst rentals declined. The sum of the two, however, was not constant.
"On the contrary, it varies with the site. The theoretically perfect
site for the activity is that which furnishes the desired degree of
2accessibility at the lowest costs of friction".
In Haig's scheme, the costs of friction increased with distance 
from the city centre so that proximity to the centre was highly desired.
Haig's concept received fairly wide acceptance amongst urban
o 4
economists such as Doreau and Hinman and Ratcliff , but it did not 
necessarily enjoy universal acceptance. Chamberlin agreed that 
location was a major determinant of urban rent , but he disagreed with 
the role played by transport costs "Rent is not paid in order to save 
transportation charges. It is paid in order to secure a larger volume 
of sales'1.̂  1
1. Ibid.
2. Ibid., p. 423.
3. Doreau, H. B. and Hinman, A. G. Urban Land Economics, Macmillan, 
New York, 1928.
4. Ratcliff, R. U. Urban Land Economics, McGraw-Hill, New York, 1949.
5. Chamberlin, E. H. The Theory of Monopolistic Competition, Harvard 
University Press, Cambridge, 1962, p. 266.
6. Ibid., p. 267.
In his explanation of rent determination Chamberlin argued 
that Ricardo's theory was inapplicable in the urban sphere. "There is 
no extensive margin in urban site rent. This concept has to do with a 
situation where the product of lands of different grades is sold in the 
same market"J But his conceptualisation was similar in some respects 
to Ricardo's:
. . . urban rent arises from the products of lands of the 
same grade being sold in different markets. Low rent 
sites are not poorer sites in the same sense that marginal 
land is poorer than the best agricultural land. The costs 
of producing on them are not higher; rather, the market 
they afford is smaller.2
Alonso rejected Haig's 'costs of friction' hypothesis on two 
grounds. He argued that refinements of the theory led to the inclusion 
of disutility in the costs of friction. Since a dollar value could not 
be placed on disutility the theory was not capable of being tested.
He agreed with Chamberlin's view that the revenue would vary with 
location and thus it was unrealistic to hold this and all other costs 
(except site and transport) constant. In Alonso's model of the urban 
land market he introduced a series of simplifying assumptions the 
implementation of which ensured that economic and contract rent would 
be equated:
The city is viewed as if it is located on a featureless plain, 
on which all land is of equal quality, ready for use without 
further improvements, and freely bought and sold. Both buyers 
and sellers will be assumed to have perfect knowledge of the 
market and to be unhampered by legal or social constraints.
Those selling land will be assumed to wish to maximise their 
total revenue. Those buying land will be assumed to wish to 
maximise profits or satisfaction, according to whether they 
are firms or consumers.4 1
1. Ibid., p. 268.
2. Ibid.
3. Cf. Alonso, op.cit., pp. 101-102.
4. Ibid., p. 15.
In his analysis each business firm had a family of bid price 
curves (BPG) and each curve was such that the firm would be indifferent 
(to location) anywhere along this curve. In other words, even 
although business volume decreased with distance from the centre, and 
operating costs increased, the level of profits was constant (along 
each curve) since the decrease in site rentals was a compensating 
factor.^ The BPC is demonstrated in Figure 1 below. Alonso noted 
that this curve, this bid price function, bore no necessary relation 
to actual prices. "It is a hypothetical price-of-land-with-distance 
function, and might be termed an iso-profit curve. In short it merely 
says: if price of land varied thus with location, the firm would make 
the same profits at any location, and consequently it would be 
indifferent among locations". The family of bid price curves of a 
given firm may or may not be similar to the BPCs of other firms.
For any firm "The slope (of the BPC) will be such that the savings 
in land costs are just equal to the business lost plus the increase in
3
operating costs".
The bid price curve is similar in conception to an indifference 
curve. The BPC is an indifference curve in the sense that it indicates 
all price-location combinations to which the firm would be indifferent, 
and also a family of BPCs " . . .  are single valued, do not cross, and 
slope downward to the right".^ The major difference between the BPC 
and the 'conventional' indifference curve is that firms will prefer a 
lower BPC to a higher one. This is so since a higher BPC implies that,
15.
1. Alonso, op.cit., p. 55.
2. Ibid. p. 52.
3. Ibid. p. 55.
4. Ibid.
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at that location, a higher rent is being bid. Since this is the case 
it will reduce the level of profits which may be earned at that location. 
Thus firms will prefer a lower BPC.
Although Alonso does not make it explicit, it is a relatively 
simple step from his analysis to ascertain how the actual price 
structure (P(t)) is ascertained. For instance, although firms in 
general will prefer a lower BPC to a higher one, that firm prepared 
to move to the highest BPC for a given location will capture the site.
In the bidding process there will exist an upper constraint to the 
height of the BPC in that it is unlikely that a firm will move beyond 
that BPC at which zero profits will be earnedJ
Let us consider the emergence of the P(t) curve diagramatically.
Along any one BPC the firm will be indifferent to location. The firm 
will move to that BPC which represents a just sufficient bid to 
capture the site. There is an internal constraint in that the firm 
is unlikely to move to a BPC at which it is making a loss. Now, it 
would be unusual to expect different firms marketing different products 
(goods or services) to have similar (or the same) BPCs. The more 
likely situation is that the BPCs will be markedly different. Suppose 
the following represents the BPCs of a number of firms successful in 
capturing specific locations. Let the subscripts refer to 
different firms. Suppose also that each firm is on that BPC at 
which it is making zero profits (this assumption is for convenience 
only, it is not necessary to the analysis).
1. Cf. Alonso, op.cit., p. 56.
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Figure 1
Now, in the above diagram firm one is indifferent regarding location 
anywhere between 0-1. However it has the highest BPC only between 
0-t|S and it is only here that it will be successful in capturing a 
location. The actual price structure, then, will be represented by 
that segment of firm Is BPC between 0-tj,viz. A-j - The remaining 
segment of BPC-j bears no relation to the actual price structure existing 
between t-j and t2 units distance from the city centre. A similar analysis 
may be undertaken for the remainder of the diagram. If the successful 
segment of each firm's BPC is joined the resulting curve will represent 
the actual price structure in the CBD.
Now, suppose a firm is considering a location in the CBD. If the 
highest BPC attainable is at all points below the price structure,
". . . the firm can operate nowhere except at a loss and will not enter
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the market". Now, suppose a firm considering location in the CBD is 
not on its zero profit BPC at all points along the actual price structure. 
The location at which that firm will compete for a site is determined 
by the point of tangency between one of its BPCs and the actual price 
structure curve. Of course, the actual price structure will be altered 
to the extent that the given firm is successful.^
Alonso's model also purported to take into consideration the
size of the site - the size was determined once the location and 
• 2 .
price were known. Since the bid rent curve indicated a constant 
level of profits then to stay on a particular curve given the location 
and the per unit price the only factor remaining to be adjusted was 
the size of the site. Alternatively, given the size of the site and 
the per unit price, location was the factor which needed to be 
adjusted to stay on the bid rent curve.
1A  A Simulated Environment^ - An Aside
Perhaps one of the most sophisticated analyses of the problem 
of urban rent determination was that of Alonso. Alonso's particular 
concern was with building a 'perfect' model from which imperfections 
in the system could be gauged.^ This, of course, was simple recognition
1. The concept of competitive bidding and this notion of a feedback 
system is referred to again in the discussion on capital/land 
substitution in Chapter 10 below.
2. Ibid., p. 56.
3. The relationship between site value and size of site may jiot be a 
simple one. The thesis takes up the problem in chapters three 
(3.5) and Nine (9.6) below.
4. Cf. Wilson, P. J. "Land Use Structure in Downtown Wollongong", 
in Robinson, R. (ed.) Urban Illawarra, Melbourne, 1975.
5. Cf. Alonso, op.cit., p. 13.
19.
of the fact that we live in an imperfect world and that imperfections - 
in the geographical configuration, in the market, and so on - were 
vital factors in urban rent determination. The present research 
primarily concerns itself with imperfections in the market and the 
impact of such imperfections on rent determination.
Wollongong, like most cities, does not conform to the hypothetical 
situation which exists under Alonso's assumptions. For example, in 
Chapter five it is suggested that the market for commercial floor space 
in the CBD consists of a series of sub-markets. It is argued that 
those activities which are not successful in obtaining a site in close 
proximity to the peak land value (PLV) site will locate so as to be in 
close proximity to those activities from which they will derive the 
greatest benefit.^ 'Imperfections' such as this tend to distort the 
pattern that would be obtained under the Alonso conditions. The 
extent of the distortion in the Wollongong CBD is considered at length 
in Chapter three.
The pattern of land values in the CBD is, of course, structured 
on the land values obtained in the underlying sub-markets. Now, even 
although the research tends to be concentrated on rent determination 
in sub-markets within the CBD, it seemed worthwhile to ascertain what 
the broad land value pattern in Wollongong might be in the absence of 
distorting features. In an attempt to do this a series of concentric 
zones were constructed radiating from the PLV site, with the radius 
increasing in 300 foot "jumps" (see Map 1). In each zone the quantity
1. See below, particularly pp. 117— /30 for the abstract case and 
p. 130 et seq for an empirical study in Wollongong. Note that 
this study points to secondary economics of location, which may 
be due to externalities or to benefits of location in the 
neighbourhood (or away from the neighbourhood) or particular activities.
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of usable land was totalled and divided by the total land value in order 
to find a value per square foot (in each zone). It was felt that the 
real effect of this averaging process would be to partially eliminate 
geographical and other imperfections for sites throughout the CBD.
This procedure was carried out for the years 1958, 1967 and 1972. The
2
exponential model
V = aebd
where V = value per square foot
d = distance from the PLV site
was then tested via regression analysis using a log transformation 
logeV = logea + bd
The equations for the three years were - 
1958
logeV = loge 7.69 - 0.0007D
Se 0. 16 Se 0.00006
t 48 .9 t -11.3
adjusted 0.95 
F ratio 127.5
1967
log V = log 7.51 - 0.00060
v C
Se 0.12 Se 0.00005
t 61.6 t -12.1
adjusted 0.96 
F ratio 147.2
2. Such a model has been either implied (Cf. Alonso, op.cit., or 
Knos D.S. “Distribution of Land Values in Topeka, Kansas", 
reprinted in Berry, B.J.L. and Marble, D.F. Spatial Analysis, New 
Jersey, 1968) or used (Cf. Brodsky, H. “Residential Land and 
Improvement Values in a Central City", Land Economics, Vol. 3, 
1970) by previous researchers.
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log V = log 8.36 - 0.00060
Se 0.25 Se 0.00010
t 33.5 t -6.2
adjusted 0.86 
F ratio 38.5
For the three years all of the regressions were significant at 
the one percent level of significance, as were all of the coefficients.
Unfortunately the practical usefulness of an experiment such as this 
to, say, the developer - whose primary concern in the CBD is the 
supply of floor space - is extremely limited. The experiment, which 
tends to eliminate special features of the market, robs him of much 
needed information relevant to his consideration of a profit maximising 
quantity of floor space to erect on a given site. For instance, 
the averaging process incorporated such a relatively large area in 
each concentric zone, that it naturally hid any differences in land 
values which may have arisen due to geographical or market imperfections 
within the zoneJ
1972
1. Similarly, perhaps, the averaging process utilised by Alonso 
(see below p.28 ) concealed land value variations, within the 
census tract, which may have arisen due to market or other 
imperfections (Cf. the disucssion below p.32) by Bailey, M. J. 
"Note on the Economics of Residential Zoning and Urban Renewal", 
Land Economics, Vol. 35, 1959).
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1.5 Conclusion
This chapter has served to introduce the reader to the manner 
in which the problem of urban rent determination has been approached at 
an abstract level. Within this discussion, as far as later analysis 
is concerned, two major points of interest have been considered.
Firstly, the chapter briefly highlighted the emergence of land value 
theory to the time of Alonso. Alonso's research was instrumental in 
distilling and establishing a coherent framework. As will be suggested 
in Chapter two, this framework effectively formed a starting point for 
much of the later research on land value determination - including 
the present workJ
The other major, albeit brief, point was the consideration of 
the concepts of both economic rent and contract rent. Much of the 
thesis research is concerned with testing the hypotheses put forward 
on rent determination. The market data utilised is, of course, based 
on a contract rent and it was therefore thought to be important to 
establish the writer's notion of the connection between the concepts 
of contract and economic rent. These concepts and their relationship 
are considered again briefly in the following chapter.
In a brief aside the chapter also undertook an experiment to test 
the Alonso hypothesis. A regression model utilised by other researchers
1. However, in contrast to this later research, which was primarily 
concerned with those spatial imperfections that may lead to a 
deviation from the Alonso ideal (i.e. the pattern which would 
emerge , other things being equal- see the following chapter for 
further discussion), the present work is concerned with a market 
imperfection which may lead to a deviation from this ideal. (It 
may be argued that a spatial imperfection is but a special case of 
a market imperfection. However, since discussion of this possibility 
would serve to confuse rather than enlighten, the notion has been 
ignored).
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was used with data which had been averaged to remove 'imperfections'. 
As expected these results gave strong support to the Alonso model.
It was pointed out, however, that such an averaging process tends to 
hide special features of the market and hence tends to be of limited 
usefulness. In fact, in Chapter three experiments with 'untreated' 
data do not produce such good results.
CHAPTER 2
RENT DETERMINATION IN A NOT SO PERFECT WORLD
2.1 Introductory Statement
2.2 Economic Rent in an Imperfect System
2.3 Some Empirical Studies
2.4 Site Value Variation in a Small Area
2.5 Conclusion
24.
*
2.1 Introductory Statement
Although abstractions such as those discussed in the previous 
chapter may be necessary to permit broad generalization, they may do 
little to explain the observed variations in land values in particular 
situations, since, unlike any perfect world there are geographical 
and sociological variations, there are differences in bargaining 
power between landlord and tenant and so on . . . Alonso acknowledged 
that his model primarily provided a benchmark from which imperfections 
could be gauged. Thus an equally important consideration of the 
literature has been the introduction of variables to account for 
deviations from the abstract 'ideal' in particular cases.
This chapter is partly concerned with a consideration of some 
of the imperfections which exist in the real world and the impact 
which such imperfections have on the concept of economic rent.
(Later chapters - cf. Part III - will be largely concerned with the 
influence of a particular imperfection, viz. variations in bargaining 
power between landlord and tenant, on urban rent determination). The 
present chapter also examines some of the empirical studies which have 
been undertaken on urban rent determination and suggests that a common 
feature of such studies is that they have been broadly oriented. That 
is, they have been concerned with land value variation over large 
tracts of the urban area. For purposesof the present research this may 
be regarded as something of a shortcoming in the literature since such 
an approach may tend to conceal many important features of the market, 
features which may be as important (if not more important) to the developer 
and the planner than broad, general patterns.
2.2 Economie Rent in an Imperfect System
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It would be extraordinary to find a city which conformed to 
the ideal postulated by Haig, Alonso et alJ Instead the urban 
property market is characterised by severe rigidities. Turvey 
notes that:
If the determinants of the equilibrium constellation 
of prices and resource use changed infrequently or 
slowly, while adjustments to such changes took place 
relatively rapidly and without much friction, the 
actual pattern of prices and resource allocation 
would usually correspond fairly closely to the equilibrium 
pattern. It would thus be possible to analyse the 
existing state of affairs in terms of an equilibrium 
construction. Now so far as the long run is concerned, 
this is not generally the case with urban property, 
because the great durability of buildings makes urban 
change a very slow process and one that is never 
completed.2
Chamberlin has pointed out that the urban property market is 
not a smooth functioning perfectly competitive one - there are elements 
of monopoly. These monopoly elements exist not only in the landlords
3
and tenants, but in the mortgage institutions, builders and architects. 
The transfer of resources from one use to another is not costless:
1. Alonso did not dispute the fact that the city was characterised
by imperfections. On the contrary, one of his reasons for putting 
forward his theory of urban rent determination was because of a 
dissatisfaction with the existing models from which imperfections 
were gauged. "There is, moreover, a strange anomaly to the discussion 
of imperfections of the market: namely that there is no explicit 
model of the "perfect" market to which these imperfections 
would apply". (Alonso, op.cit., p. 13).
2. Turvey, R. The Economics of Real Property, George Allen and 
Unwin, London, 1957, p. 47.
3. Cf. Richardson, H. W. Urban Economics, Penguin, Harmondsworth, 
1971, p. 12.
If the city is growing, the allocation of a given 
activity to a given site is likely to remain optimal 
only for a short time, yet resources are not easily 
transferred once they have been committed. The costs 
of changing sites can be very high: losses are possible 
on the initial investment; seeking a new location can be 
time-consuming and expensive; property transaction costs 
are high. These rigidities cannot be easily coped with 
by using conventional economic analysis.*
Imperfections also exist because of interference by public 
authorities. Land use zoning prohibits certain activities from 
specific areas irrespective of what the equilibrium pattern might
be without zoning. Rent controls tend to hold rents below what
2
they might otherwise be in the absence of controls.
Furthermore, the assumption of a single focus of accessibility
3
for the city is rarely upheld. The empirical studies of Yeates and
Downing^ (discussed below) assumed several foci. Even within a
given sector - particularly the central city - there may not be
a single focus of accessibility. This specific case has been
explained by Turvey in terms of 'special accessibility'.
The third (factor which influences the pattern of rents) 
is its ‘special accessibility', its nearness to part­
icular complementary facilities. Both these types of 
accessibility (i.e. plus general accessibility) are 
matters of location, but special accessibility in contrast 
to general accessibility varies with the type of user.
General accessibility is desired by practically all users . . . 
The special accessibility of a property is different for 
different users.5
1. Ibid. p. 13.
2. Chisholm, op.cit., p. 24.
3. Yeates, M. W. "Some Factors Affecting the Spatial Distribution 
of Chicago Land Values, 1910-1960", Economic Geography, Vol. 41, 
1965.
4. Downing, P. B. "Factors Affecting Commercial Land Values: An 
Empirical Study in Milwaukee, Wisconsin", Land Economics,
Vol. XLIX, 1973.
5. Turvey, op.cit., pp. 48-49.
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Rarely will the landlord and tenant have perfect knowledge
"Sometimes the tenant has only fragmentary knowledge concerning the
rent producing capacity of the land; sometimes neither party is
apprized of the facts; ... the problem of inadequate knowledge causes
many landlords and tenants to guess at what is a fair rental"J
Similarly Turvey has noted that:
Another feature of the property market which makes 
analysis difficult is the slowness with which rents 
and prices respond to changes in demand conditions.
One reason for this is that it is difficult to 
perceive such changes. A rise in vacancies in a 
particular area may be the result of some chance 
factor or may reflect a permanent fall in demand.
In the latter case it may be some time before rents 
or prices begin to fall, since unless the change is 
apparent to each individual landlord, landlords may 
not lower their floor rents until a long wait convinces 
them that they can no longer let their vacant accommod­
ation at the rents formerly obtained. The degree of 
sluggishness so caused will of course vary between 
different kinds of property, being least where owners 
are best informed and where the supply is relatively 
homogeneous.2
In a system subject to the uncertainty and other imperfections 
mentioned above it would not be unusual to expect that lags in the 
adjustment of rent to market conditions would cause contract rent 
to diverge over time from economic rent. Economic rent in this 
instance would be the expected net annual rate of return to the 
user, or an approximation, determined by bargaining, within the 
range limited by the landlord's expectations and the tenant's 
expectations.^
1. Barlowe, op.cit., pp. 167-168.
2. Turvey, op.cit., p. 26.
3. If these do not overlap in a particular instance then one 
party will have to adjust its expectations in the light 
of experience.
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The economic rent will approximate contract rent at the time the contract 
is determined. In this case economic rent will tend to be equated with 
the annual cost (including normal profit) of providing and maintaining 
its premises, as estimated at the time of drawing up the contract.
However, until a new contract is determined, economic rent may diverge 
from contract rent. If the economic rent should decline relative to 
the contract rent, that is if the tenant's expectations prove over 
optimistic, then he (the tenant) will find himself sacrificing some of 
the return that originally appeared to be due to his labour, management 
and capital.
2.3 Some Empirical Studies
There have been a number of studies testing the relationship between 
location and site rental. Some researchers have attempted to eliminate 
imperfections via an averaging process similar to that undertaken in 
Chapter one, while others have incorporated variables into their models 
to account for specific imperfections. A problem with such studies 
(including that in Chapter one) is that either the method of analysis 
or the scale of analysis is such that it tends to hide important features 
of the market, features which may help to explain land value determination 
at a smaller scaleJ For instance in the following chapter it is shown 
(inter alia) that sites in the Wollongong CBD which appear similar in all 
respects may differ markedly in per unit value. What is the reason 
for this? This is a question which is dealt with more appropriately in 
later chapters, in the meantime let us look at some of the empirical 
studies which have been undertaken on land value determination.
1. The scale of analysis is important because of the variation in 
detail required by the firm on each 'decision plane'. For 
instance suppose a firm is in the process of making an initial 
location (or relocation) decision. Theoretically, all cities 
enter his available choice options but are sequentially eliminated 
on the basis of the conditions required. Depending on the
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Footnote 1 continued from page 28.
... firm and the type of business such conditions may include: 
available resources (including labour), markets, growth prospects, 
transport and so on ... Such a list of factors influencing the 
decision process may also contain information on land costs.
But at this scale of analysis only broad comparative costs 
would be required since the comparison of individual sites between 
one city and another would be cumbersome and not very meaningful 
at this level. Another 'decision plane' has been reached when a 
particular city has been selected (the businessman may or may 
not be consciously aware cf these 'decision planes'). At this 
level new factors may enter the decision process and much more 
detail tends to be required of those factors which also entered 
the decision making at the previous level. With regard to land 
cost the firm may require: precise information on the supply and 
demand for floor space as this will have a bearing on his owner­
ship vs lease decisions, his expansion decisions, and his 
financing decisions; information on the 'growth' and 'decline' 
suburbs; to know whether the CBD is 'dying' because of suburb­
anisation and so on ... Thus, as the location strategy is 
directed towards a specific area, or a comparison between areas, 
more and more detail is required (as will be shown in Chapter three 
as the scale of analysis decreases simple use of a distance 
variable to assess land value variation provides only an indefinite 
guide to land cost). At his point it is interesting to note that 
land cost enters the decision process of the individual firm and 
his decision with regard to location and/or building expansion is 
influenced by this decision. In the aggregate, however, enacted 
decisions determine land cost which, in turn, affects individual 
decisions. Failure to acknowledge the distinction between the 
individual and the aggregate and the consequent feedback system 
in the property market has led to some confusion in the literature 
on the problem of capital/land substitution. The question is 
taken up and discussed at some length in Chapter ten below.
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Alonso used multiple regression analysis to test for the 
association between amount spent on residential land with per capita
income and distance from the centre of the cityJ Although his data
2 3
base was small, Alonso was satisfied that he had validated his model.
His study considered only residential land and was on a city wide
basis. The land value was based on the average for the entire census
tract (with an average of 1.6 sales per tract) and the distance
variable was measured from the centre of the city to the centre of
4
the census tract.
Yeates' study similarly considered only the spatial distribution 
of residential land values. He used a 6 independent variable 
regression model applied over 6 periods between 1910 and 1960. He 
found that the explanatory power of his model decreased significantly 
over that period. As regards the influence of distance from the city 
centre he found that "The sign of the coefficient indicates that on the 
whole land values do decline with distance from the Central Business 
District, but the standardised slope of this variable has declined 
by some 60 percent in the last 40 years, illustrating a decline in the
5
attractive power of the Central Business District".
1. Alonso, op.cit., p. 125.
2. Ibid., p. 171.
3. Ibid., p. 126.
4. Ibid., p. 171.
Yeates, op.cit., p. 63.5.
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Yeates suggested that the decline in attractiveness of the 
CBD was a major cause of the decrease in explanatory power of his 
model.^
Brodsky in examining the variation in land valuewith distance
2from the city centre found that these values declined. In attempting
to fit non-linear curves to the data he found that the exponential
3
and double log functional forms gave quite good results.
There have been comparatively few empirical studies dealing 
explicitly with the spatial variation in commercial land values. One 
exception is Downing's study in which he used a 10 independent variable 
regression model. His resultwith respect to distance from the CBD in 
the northwest sector is interesting “Thus, it appears that distance from 
the CBD is an important factor when the distance is substantial, but
4
not when it is relatively short".
One would normally expect that as distance from the CBD increased 
the effect of distance from the local commercial nucleation would take 
on a relatively greater role than distance from the CBD - in fact Downing's
5
city wide results suggested this.
1. Ibid., p. 70.
2. Brodsky, H. "Residential Land and Improvement Values in a Central 
City", Land Economics, No. 3, 1970.
3. Ibid., p. 238. Assessment data was used due to the inadequate 
amount of sales data.
4. Downing, op.cit.
5. In fact one reason proffered for this unusual result was the 
relatively small number of shopping centres in that sector.
A common denominator in all of these studies is that they 
have been city oriented, that is, concerned with the variation in 
site rentals (of a particular land use type) throughout the city. A 
relatively neglected area is the analysis of rental patterns within a 
particular sector. One of the few studies carried out on a small 
sector basis has been that of Martin Bailey who looked at the influence 
of 'snob' appeal on residential land values in two adjacent areas.
He showed how values could be bid up in a lower class area with 
proximity to an upper class area and vice-versaJ
2. 4 Site Value Variation in a Small Area
The present study is also carried out very much on a small
sector basis in that only the variation in land values within the
CBD is considered and the street block (defined as a street between
2 .
two intersections) is taken as the basic unit of analysis. In view 
of the previous discussion let us consider the type of land value 
variation we might expect. Suppose the Alonso 'ideal' environment 
existed. In that case distance from the PLV site, as a proxy for 
declining volume of business, would 'explain' the variation in 
commercial land values irrespective of the size of the unit of analysis 
The only difference in value between adjacent sites would be directly 
as a result of the difference in distance from the PLV site. For 
example suppose, in this ideal environment, there was linear regression
32
1. Bailey, M. J. "Note on the Economics of Residential Zoning and 
Urban Renewal", Land Economics, Vol. 35, 1959, pp. 288-291.
2. This is discussed in more detail in Chapter five below
in the population. In that case we might expect a behaviour similar 
to that shown in Figure 2.1.
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Figure 2.1
Here, irrespective of the size of the unit of analysis (i.e. whether 
0-1, 0-4, etc.) distance from the PLV may be expected to 'explain' the 
variation in land values. There would be no dispersion about the 
regression line, which would slope downwards towards the periphery.
As has been pointed out, however, the Alonso 'ideal' environment 
is unlikely to exist in reality. In any given study area other 
factors may come into operation so that the influence of distance from 
the peak land value site may be decreased. Incorporating earlier 
discussion a schematic representation of what may be found in reality 
is presented in Figure 2.2.
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Figure 2.2
$ V
A & E. It is possible that the potential volume of traffic is equal at 
all points along a street so that there is no decline in value 
(along that street) as distance from the PLV increases.
C & D. Corner influence, particularly with regard to retailing, may 
act to create some difference in value between corner lots and 
internal lots.
B - C. There may be some 'special accessibility1 factors in a particular 
&
D - E. street which cause the general level of values in that street 
to be higher than in some street which is closer to the peak 
land value site. Between such streets there may appear to be a 
positive association between value and distance from the peak 
land value site.
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A - E. However there are some general results which one would 
expect. (1) If there is only one peak land value site 
then one would expect a general fall off in value away 
from the peak land value (PLV) site and towards the 
periphery (if there are a number of PLV sites, for 
example in those central business districts where there 
are different land use type nucleations, then one would 
expect a fall off in value towards the periphery but away 
from other PLV sites). (2) The smaller the unit of 
analysis the less dispersion one would tend to find in 
land values. For adjacent sites one would expect little 
or no difference in the per unit value of different sized 
sites, except that attributable to distance from the PLV 
site or some special accessibility points (which includes 
the corner).
2.5 Conclusion
There is no reason to dispute Alonso's abstract model as such^ 
and, indeed, Alonso's purpose has been admirably served in that his 
model has provided a basis from which real world imperfections may be 
gauged. If the Alonso environment existed then his model may be 
expected to adequately explain the variation in land values irrespective 
of the scale of analysis. However, the literature has indicated that, 
at least at a city wide scale, any given urban environment tends not to 1
1. As was shown in a naive fashion in section 1.4 where an attempt 
was made to ascertain what the pattern might be if the Wollongong 
data was manipulated so that it conformed to the Alonso assumptions
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conform spatially to the Alonso assumptions. Thus the literature 
indicated a need for (and provided) model variations to take account 
of this.
In the following chapter the Alonso model is applied to the 
actual pattern of land values in Wollongong (i.e. the values were 
not manipulated as in section 1.4). Anticipating some of the results 
of that chapter it will there be observed that little relationship 
was found between per unit site value and distance from the PLV 
site. Thus a need for model adaptation was indicated. But the 
intriguing question that arose - which is essentially one of the 
major concerns of the thesis - was: What kind of adaptation?
37.
CHAPTER 3
THE WOLLONGONG EXPERIENCE
3.1 Introductory Statement
3.2 The Apparent Lack of Relationship 
Between Site Value and Location
3.3 A Consideration of the Size of Site
3.4 Conclusion
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3.1 Introductory Statement
Alonso's research (and that of other workers) helped to establish 
a comparative basis for exploring particular situations - if land values 
in this particular area and this particular sector do not conform to 
some 'ideal', some norm, why should this be so? The work of Alonso, 
more than that of any other research worker, provided us with a basis 
for believing what the underlying land value pattern may be, he provided 
us with a theoretical 'norm' against which deviations may be compared. 
There are a variety of reasons why the land value patterns in a given 
area may not conform to the Alonso spatial model of land determination, 
such reasons (imperfections) were discussed in Chapter two. In this 
chapter an attempt is made to establish whether the actual land value 
pattern in the Wollongong CBD conforms to this spatial model. The result 
is in the negative, but an attempt to ascertain why is left for later 
chapters.
In Chapter one an experiment was undertaken to allow us to abstract 
from the observed pattern of land values in order to allow us to 
discern any underlying pattern. However, as was pointed out then 
and later, such an approach tends to hide important features of the 
market, details which can only be examined under a microscope. In fact, 
this approach tended to virtually eliminate the influence of variables 
other than distance from the PLV site. That is, non-spatial forces 
tended to be eliminated leaving only spatial forces operative. Since 
this is the case the basic data will not be manipulated here (as it was in 
Chapter one via averaging). Instead, the data will be put under a
microscope by choosing a relatively small spatial unit of analysis.
This will tend to reduce, or eliminate, geographical variations, as well 
as the locational advantage of particular sites (i.e. spatial forces).
Now, if one finds land value variations which cannot be explained by 
any apparent remaining 'imperfections' then it may be hypothesised 
that such variations in land values may be attributable to the operation of 
non spatial forces (such as differences in size of site or other factors).
In later chapters it is hypothesised that variations in floor 
space rentals, and ultimately variations in land values, in small 
units of analysis may be attributable to variations in bargaining 
power between buyer (tenant) and seller (landlord)J In the meantime, 
however, this chapter establishes the existence of apparently 
inexplicable land value variations at a relatively small spatial 
scale of analysis. In doing this the chapter is necessarily heavily 
tabulated in order to support the argument.
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1.
2.
These factors do not vary spatially.
In the sense that the pattern cannot be explained by spatial 
models of land value determination.
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3.2 The Apparent Lack of Relationship Between Value and Location
Let us now consider the land value variation in central Wollongong.
Table 3.1 presents the land value variation in the Wollongong CBD^ in 
compact zones which, for all intents and purposes, may be regarded as 
being relatively homogeneous in terms of topography and internal locational 
advantages (each zone is 100 yards in length but may not necessarily 
correspond to the 100 yard zones used in the simulation of Chapter one 
since those zones included road widths at intersections). In Wollongong's
3
CBD, particularly in the two major commercial streets, there are no sharp 
topographical variations, that is, any topographical variations are 
relatively gradual. Thus in any 100 yard zone along either of the major 
commercial streets the internal topographical variation will be only 
slight. It is not misleading, then, to say that within any such zone 
the topography is relatively homogeneous. Further more, since any two 
points within the zone can never differ in distance by more than 100 
yards from the PLV point or from some special accessibility point,
(in fact, if we assume 30-50 foot frontages and linear streets radiating 
from the PLV site, then the mean internal locational difference with 
respect to the PLV site ranges from 50 yards to 43 yards), neither is 
it misleading to speak of internal homogeneity with respect to location.
In such zones one would expect little variation in per unit area
# 4
land values. Surprisingly this is not the finding as presented in Table 3.1.
1. Presentation of the precise specification of the horizontal 
limitations for the Wollongong CBD has been left until Chapter four. 
The reason for this is that there were a number of problems 
associated with the specification and discussion of these problems 
at this stage would simply interrupt the flow of presentation and 
would tend to disorient the reader. If required at this point, 
however, the area from which the data were extracted may be obtained 
from Chapter four.
2. Plus a slight variation to ensure that a site is not divided.
3. The 'core' area, see Chapter four below.
4. All sites in each zone were included in the analysis.
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To a large extent the table summarises the land value behaviour at the 
adjacent site level, Column (1) indicates the par unit value range in 
each zone. Since the general land value level of each zone does vary 
as the location of the zone varies, a clearer indication of the range for 
comparative purposes is presented in column (2) which shows the range as 
a proportion of the minimum value of each zone. It may be observed that 
in both Crown and Keira Streets there is generally an extraordinarily 
large relative difference between minimum and maximum per unit values in 
each zone. To mention some of the outstanding cases it may be observed 
that in zone 1, Crown SS Keira to Darling, 1972, the maximum per unit 
per unit value was more than 28 times larger than the minimum value.
In zone 1, Keira WS Crown to Ellen, 1958, the maximum value was more 
than 24 times larger than the minimum (within a mere 100 yards). To 
establish a visual impression of this variation let us graph the per 
unit value on the first 10 or 11 sites on the radius Crown SS Keira to 
Darling (which includes zone 1 and part of zone 2) for the year 1958.
This graph is shown in Figure 3.1. Note firstly that the corner location 
has the second lowest site value. Note also that the lowest valued site 
is adjacent to the highest valued site.
Figure 3.1
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TABLE 3.1
LAMP VALUE VARIATION
Crown S t r e e t  (A) K eira to  D a rlin q  1958 
South S id e  North Sid e
za
a)
Rab ( l )
(2)
Ra?Ptn
(3) (4) (5)
o tp tn
a)
Ra $
(2)
R a.P tn
(3) 
u ®
(4) 
n $
(5)
n .P tn
1 1 .2 9 -2 7 .3 9 2023.26 20.25 6.92 34.17 1 0 .2 1 -2 6 .3 2 157.79 21.31 4 .4 6 20.93
2 1 7 .0 6 -2 5 .2 2 47.83 20.55 3.42 16.64 4 .3 6 -1 3 .4 6 208.72 9 .3 4 5.2 6 56.32
3 7 .6 8 -1 7 .2 0 123.96 13.46 2.46 18.28 6 .1 1 -2 4 .7 8 305.78 12.26 8.4 8 69.17
4 2 .9 7 - £ .3 5 214.81 9.32 0.05 0.50 4 .4 4 -7 2 .7 8 1539.19 24.34 32.42 133.20
5 0 .7 1 - 8.17 1050.70 5 .0 4 3.19 63.29 1 .7 4 -  8.68 398.85 4 .2 2 2.3 6 55.92
6 1 .0 0 -  1 .1 0 10.00 1.0 5 0.04 3.81 0 .9 4 -1 5 .4 7 1545.74 3.6 6 5.8 0 158.47
7 1 .0 5 -  1 .1 6 10.48 1.1 1 0.08 7 .2 0 0 .3 7 - 1 .3 6 267.57 1.3 2 0.0 5 3.7 9
SS (B) K eira to  Harbour 1958 NS.
1 3 0 .3 6 -6 6 .9 0 120.36 44.80 12.20 27.23 1 0 .3 1 -1 6 .4 1 59.16 13.18 2.31 17.53
2 2 3 .9 1 -4 1 .6 7 74.28 27.79 17.54 63.12 1 5 .6 4 -3 4 .9 6 123.53 17.20 8.3 2 48.37
3 6 .4 5 -1 4 .1 5 119.38 9.02 5.11 56.65 4 .1 0 -1 4 .0 0 241.46 11.24 1 .1 8 10.50
4 7 .4 6 -1 5 .9 2 113.40 11.10 3.8 4 34.59 3 .5 3 -1 5 .1 4 328.90 8.3 6 4 .6 4 55.50
5 4 .6 6 -  8 .0 4 72.53 5.76 1.1 0 19.10 1 .1 6 -  5.81 400.86 4.4 8 1.2 9 28.79
6 2 .6 6 - 5.00 87.97 4.5 6 0.31 6.8 0 1 .6 7 -1 5 .7 7 844.31 7.7 5 4 .7 3 61.03
7 0 .9 8 - 1 .5 4 57.14 1 .2 6 0.28 22.22
-p>rv>
TftBLE 3.1 (cont'd.)
SS (A)_____________________________1962 NS
z a )  « (2) (3) $ (4) 5 (5) (1 ) s (2) (3) S (*> » (5)
1 1 .4 9 -3 0 .4 3 1942.28 22.98 7.1 7 31.20 1 3 .8 0 -3 5 ,2 8 155.65 25.16 5.09 20.23
2 1 9 .6 1 -2 5 .7 7 31.41 22.40 2.7 7 12.37 5 .3 8 -1 6 .7 2 210.78 11.96 3.0 6 25.59
3 7 .6 0 -1 9 .1 1 151.45 14.97 2.9 6 19.77 6 .0 4 -3 0 .9 9 413.08 14.80 11.07 74.80
4 4 .0 2 -1 0 .1 2 151.74 9.7 0 0.5 9 6.0 8 7 .5 1 -8 8 .9 5 1084.42 30.80 38.93 126.40
5 1 .9 7 -  8.8 0 346.70 7.2 6 2.6 3 36.23 3 .0 0 -1 0 .0 2 234.00 6.0 8 2.5 3 41.61
6 1 .9 7 -  2.2 3 13.20 2.0 4 0.11 5.39 1 .9 8 -2 8 .1 3 1320.71 6.7 7 10.47 154.65
7 2 .1 1 - 2.18 3.32 2.15 0.05 2.33 2 .3 8 - 2.72 14.29 2 .6 0 0.19 7.3 1
SS ( s i _ 1962 NS
1 3 4 .9 0 -7 6 .7 5 119.91 50.77 13.36 26.31 1 4 .6 6 -1 6 .5 8 13.10 16.13 0.82 5.08
2 2 5 .7 1 -4 4 .1 7 71.80 31.72 18.94 59.71 1 5 .6 4 -3 4 .9 6 123.53 17.20 8.3 2 48.09
3 8 .7 2 -1 9 .3 0 121.33 13.62 3.39 24.89 7 .5 0 -1 7 .8 9 138.53 14.69 1.3 8 9.3 9
4 1 2 .4 1 -2 1 .8 3 75.91 15.43 3.83 24.82 5 .5 4 -1 7 .4 2 214.44 10.61 4 .4 5 41.94
5 6 .9 9 -1 1 .0 0 57.37 8.02 1.22 15.21 1 .2 0 -  7 .2 6 505.00 5 .4 4 1.9 8 36.40
6 4 .3 5 -  6.5 6 50.80 5.92 0.44 7.4 3 2 .5 0 -1 9 .3 0 672.00 9 .6 6 5.88 60.87
7 1 .7 5 -  2.62 49.71 2.4 6 0.18 7.3 2
SS Crown S tr e e t (A) 1967 NS
1 1 .4 7 -4 0 .6 4 2664.63 27.13 8.39 30.93 1 5 .0 0 -3 8 .3 4 155.60 25.16 5.09 20.23
2 2 0 .2 7 -2 5 .7 7 27.13 22.79 2.6 6 11.67 6 .1 5 -1 4 .4 7 135.28 11.88 2.6 5 22.31
3 6 .2 8 -1 5 .8 8 152.87 13.40 2.25 16.79 6 .0 4 -3 7 .4 0 519.21 16.01 14.40 89.94
4 3 .3 4 - 7 .7 9 133.23 7.7 6 0.04 0.52 6 .5 7 -8 7 .6 0 1233.33 29.14 39.04 133.97
5 1 .7 3 -1 2 .8 3 641.62 6.92 2.5 0 36.13 2 .7 2 - 9 .6 4 254.41 5.5 6 2.3 6 42.45
6 1 .6 3 -  1 .8 8 15.34 1 .7 0 0.11 6.47 1 .6 7 -2 4 .6 1 1373.65 5.8 9 9.1 8 155.86
7 1 .7 7 -  1 .8 6 5.08 1.8 2 0.06 3.30 2 .1 4 - 2.39 11.68 2.23 0.08 3.59
TABLE 3.1 (cant'd.)
z . CD * 1 2 )
ss
(3) $
(B)
(4) S (5)
1967 
( i )  *
NS
(2) (3) $ (4) * (5)
1 3 8 .7 8 -8 4 .6 8 118.36 50.88 13.27 26.08 1 6 .7 5 -1 7 .6 2 5.19 17.36 0.35 2.02
2 2 7 .9 5 -4 8 .6 1 73.92 42.38 8.2 3 19.42 1 6 .1 1 -3 7 .2 5 131.22 19.31 7.9 8 41.33
3 9 .1 8 -2 0 .1 6 119.61 13.59 3.4 4 25.31 5 .4 2 -1 7 .9 2 230.63 14.66 1.4 0 9.5 5
4 1 2 .4 1 -2 1 .8 3 75.91 15.43 3.83 24.82 7 .6 7 -1 5 .1 5 97.52 10.70 3.12 29.16
5 6 .4 1 - 9.17 43.06 7.40 1.1 3 15.27 1 .0 9 - 6.60 505.50 5.00 1.7 6 35.20
6 4 .3 5 - 6.25 43.68 5.70 0.38 6.67 2 .1 7 -1 7 .5 4 708.29 8.57 5.36 62.54
7 1 .5 0 - 2.29 52.67 2.16 0.16 7.41
SS <AJ__ 1972 NS
1 2 .1 0 -6 0 .9 6 2802.86 35.93 12.26 34.12 1 9 .7 4 -5 0 .8 6 157.65 38.08 13.53 35.53
2 2 1 .2 6 -5 7 .8 6 172.15 35.26 14.71 41.72 5 .1 4 -2 2 .3 0 333.85 17.24 5.1 2 29.70
3 9 .9 2 -2 7 .9 7 181.96 22.30 4.75 21.30 8 .8 8 -5 3 .4 8 502.25 22.92 20.56 89.70
4 4 .5 1 -1 0 .5 1 133.04 10.46 0.08 0.76 10 .43-1 29.3 8 1140.46 42.93 57.70 134.40
5 3 .4 9 -1 2 .8 3 267.62 11.02 2.91 26.41 3 .8 1 -1 3 .0 9 243.57 8.02 3.3 2 41.40
6 2 .6 4 - 3.1 4 18.94 2.88 0.20 6.9 4 3 .1 6 -3 9 .3 8 1146-20 9.55 14.62 153.09
7 3 .2 1 - 3.85 19.94 3.53 0.45 12.75 3 .7 6 - 4.2 6 13.30 4 .1 4 0.16 3.89
(B) 1972
1 54 .76-1 42.6 2 160.45 81.20 29.44 36.26 3 9 .0 4 -3 9 .6 9 1.6 6 39.29 0.26 0.66
2 4 0 .8 1 -7 0 .0 8 71.72 50.81 29.95 58.95 2 6 .5 8 -6 9 .9 0 162.98 45.18 18.27 40.44
3 1 1 .8 7 -3 6 .2 9 205.73 18.74 4.60 24.55 9 .2 7 -2 9 .9 4 222.98 20.50 10.44 50.93
4 1 4 .8 5 -3 2 .7 7 120.67 18.05 11.73 64.99 1 3 .0 1 -2 9 .4 8 126.59 20.44 5.88 28.77
5 4 .8 3 -1 2 .5 0 158.80 6.83 5.04 73.79 0 .8 7 - 9.9 0 1037.93 7.38 2.8 6 38.75
6 5 .8 6 - 8.78 49.83 7.98 0.55 6.89 6 .9 4 -2 4 .1 2 247.55 13.61 5.88 43.20
7 2 .8 0 - 4.28 52.86 3.43 0.81 23.65
-p*
-p»
TABLE 3.1 (cont'd.)
WS K eira S t r e e t  (C) Crown to  Campbell 1958 Ej5
z a )  i (2) (3) S (4) S (5) (1 ) s (2) (3) $ (4) t (5)
1 3 ,5 0 -1 6 .0 4 358.29 10.68 6.47 60.58 1 3 .3 3 -2 1 .8 4 63.84 15.78 3.27 20.72
2 5 .8 1 -1 6 .2 8 180.21 10.28 3.82 37.16 6 .0 6 -1 1 .0 0 81.52 7.27 1.6 5 22.70
3 3 .9 0 - 7.7 9 99.74 4.87 1.37 28.13 2 .2 3 - 8.59 285.20 6.15 1.81 29.43
4 1 .3 9 - 5.0 4 262.59 3.84 1.3 5 35.16 1 .0 8 - 2.01 86.11 1.3 1 1 .1 4 87.02
5 1 .4 3 - 1 .5 0 4.9 0 1.47 0.05 3.40
K eira S tr e e t (D) Crown to E lle n  1958
1 0 .6 0 -1 5 .4 6 2476.67 10.52 6.10 57.98 4 .2 6 -4 4 .1 6 936.62 18.22 22.49 123.44
2 2 .4 4 - 3.39 38.93 2.92 0.36 12.33 2 .5 0 - 3.96 58.40 2.83 0.5 6 19.76
3 2 .0 0 - 2.97 48.50 2.75 0.36 13.09 2 .3 0 - 2.51 9.13 2.45 0.08 3.27
4 2 .9 3 - 7 .4 2 153.24 4.7 2 2.22 47.03 2 .3 9 - 2.9 0 21.33 2.5 4 0.19 7.4 8
US (c) 1962 ES
1 6 .3 1 -1 8 .8 7 199.05 12.94 6.31 48.76 1 2 .9 2 -2 2 .2 1 71.90 15.96 2.8 6 17.92
2 7 .1 0 -1 8 .7 2 163.66 11.91 4.4 6 37.45 7 .5 8 -1 2 .9 9 71.37 8.8 5 1.8 8 21.24
3 4 .8 7 - 8 .4 4 108.96 5.97 1.3 3 22.28 2 .6 3 -1 1 .6 7 343.73 8.20 2.3 5 28.66
4 1 .6 8 - 6.05 260.12 4.57 1.6 6 36.32 1 .6 0 - 2.48 55.00 2.38 0.12 15.04
5 1 .3 8 -  2.00 44.93 1.69 0.44 26.04
ws (D) 1962 ES
1 0 .6 5 -1 6 .1 1 2378.46 11.18 6.53 58.44 4 .7 1 -4 9 -6 9 954.99 18.71 27.02 144.41
2 2 .8 8 - 3.05 5.90 3.01 0.07 2.33 1 .3 1 - 2.83 116.03 2.31 1 .1 3 48.92
3 2 .2 0 - 2.97 35.00 2.76 0.30 10.87 2 .4 6 - 2.53 2.85 2.49 0.03 1 .2 0
4 2 .9 7 - 7.42 149.83 4.95 2.32 46.87 2 .3 9 - 3.23 35.15 2.6 4 0.3 4 12.88
cn
US
Z (l) s (2) (3) $ (4) •
1 4 .0 8 -1 8 ,8 7 362.50 11.82 7 .4 2
2 5 .8 1 -1 7 *1 0 194.32 10.69 4 .3 8
3 1 .5 1 -  7 .1 4 372.85 4 .6 0 1 .4 8
4 1 .4 6 -  5.2 1 256.85 3.89 1 .4 3
5 1 .4 8 -  1 .5 0 1 .3 5 1.4 9 0.02
US K eira
1 1 .5 5 -1 3 .6 9 783.23 9.78 5.1 0
2 2 .4 8 - 2 .5 0 0.81 2.4 9 0.01
3 2 .0 0 -  2 .5 0 25.00 2.4 3 0.19
4 2 .5 0 -  6 .2 5 150.00 4 .1 4 1.97
US
1 7 .6 4 -2 3 .5 8 208.64 16.72 8.2 0
2 8 .9 0 -2 2 .6 1 154.04 14.87 4.9 2
3 5 .8 4 - 9.9 6 70.55 7.39 1.59
4 4 .3 2 -  7 .4 3 71.99 6.4 1 1.01
5 4 .4 7 -  5 .0 0 11.86 4 .7 4 0.37
US
1 7 .1 8 -1 4 .0 1 95.13 11.66 2.51
2 2 .5 0 -2 1 .1 9 7.4 8 5.4 0 9.18
3 4 .9 1 -  5.08 3.46 5.02 0.08
4 4 .9 2 -4 2 .3 7 761.18 12.40 13.66
TABLE 3.1 (cont'd.)
(c) 1967 ES
(5) (1 ) s (2) (3) S (4) S (5) _
62.78 1 2 .9 2 -2 0 .1 6 56.04 14.68 2.3 0 15.67
40.97 6 .0 6 -1 1 .9 5 97.19 7 .3 8 2.0 0 27.10
32.17 2 .2 8 - 9 .5 8 320.18 6.7 1 1.8 8 28.02
36.76 1 .8 4 -  2 .7 0 46.74 2 .1 0 0.50 26.67
1 .3 4
(D) 1967 ES
52.15 3 .4 9 -3 8 .8 9 1014.33 16.07 19.79 123.15
0.4 0 2 .2 5 - 3.11 38.22 2.52 0.31 12.30
7.8 2 2 .2 2 -  2.27 2.2 5 2.2 5 0.02 0.89
47.58 2 .1 7 - 2.97 36.87 2.4 2 0.32 13.22
(c) 1972 ES
49.04 1 2 .5 0 -2 8 .5 4 128.32 15.29 5.2 2 34.14
33.09 6 .0 6 -1 1 .9 5 97.19 7.5 3 2.1 1 28.02
21.52 3 .1 9 - 9.58 200.31 6.8 2 1.6 2 23.75
15.76 2 .1 9 - 6.38 191.32 3.8 5 2.19 56.88
7.81
(D) 1972 ES
21.53 5 .3 0 -5 8 .1 7 997.55 24.31 34.10 140.27
170.00 4 .1 4 -  4.67 12.80 4 .2 5 0.2 1 4 .9 4
1.5 9 3 .6 2 - 4 .1 4 14.36 3.77 0.22 5.8 4
110.16 3 .2 6 - 3.6 0 10.43 3.4 8 0.16 4 .6 0
-P*
CPi
a . Z
b . Ra
c . R a .P tn
d . P
e . 0
f . o .P tn
zones in  in c r e a s in g  d is ta n c e s  from th e  p lv  s i t e .
th e range in  per u n it  v a lu e s  w ith in  th e  zo ne. Note th a t  th e extreme v a lu e s  may not l i e  a t  
th e  zo n a l b o u n d a rie s.
range a s a p ro p o rtio n  o f  th e  minimum v a lu e ,  
mean va lu e in  th e  zone, 
stan d ard  d e v ia t io n .
stan d ard  d e v ia tio n  as a p ro p o rtio n  o f  th e mean v a lu e .
Although such extremes as those above were not uncommon, the 
general level of difference was much lower. For instance, in Keira 
Street throughout the study period the mean difference between minimum 
and maximum values varied from about 179 percent to more than 300 percent 
of the minimum value. Comparable differences in Crown Street varied 
from about 293 percent to about four hundred percent of the minimum 
value (in both streets, of course, there was a high dispersion about 
these means).
Columns (3) and (4) show the mean per unit value and the standard 
deviation, respectively, in each zone. Once again, since the general 
level of value varies as the location of the zone varies, it was 
necessary to manipulate the data for comparative purposes. This 
was done in column (5) which shows the standard deviation as a 
proportion of the mean. It may be observed that, for both streets 
throughout the study period this proportion continued the be quite 
high. In about 14 percent of the cases the standard deviation was 
more than 50 percent of the mean value. In more than 31 percent of 
the cases the standard deviation was more than 25 percent of the mean 
value.
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3.3 A Consideration of the Size of Site
What can account for this extremely high land value variation 
in such a limited area? (This is certainly a vital question to those 
whose motivation for redevelopment stems from potential capital gains). 
There were no significant topographical differences and there was in­
sufficient variation in the independent variable, distance, to show a 
significant relationship between value and distance (this latter point 
was supported by the results of a series of regression analyses under-
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taken to test the relationship between value and distance in each 
zoneJ Of the 162 zones examined over the study period in only about 
11 percent of the cases was there a significant relationship between 
value and distance (Table 3.2 lists these zones)).
TABLE 3.2
THE RELATIONSHIP BETWEEN SITE VALUE AND LOCATION WITHIN ZONES
Street Zone Year Street Zone Year
Crown SS 3 1958 Crown NS 3 1958
Keira to Harbour 5 1962 Keira to Darling 3 1962
2 1967 3 1967
5 1967 3 1972
4 1972
Crown NS 5 1958 Keira ES 3 1972
Keira to Harbour 5 1967 Crown to Ellen 4 1972
Crown SS 6 1958 Keira ES 1 1958
Keira to Darling 1 1972 Crown to Flinders 1 1962
Keira WS 3 1962
Crown to Flinders
Even when the size of the unit of analysis was increased (from 
the above zonal size) to incorporate an entire street block (which 
allowed a greater variation in the independent variable) there was not 
a consistent significant relationship between value and distance. For 
example, Table 3.3 lists the results when value was regressed against 
distance at the street block level. There was a relatively large 
variation in the independent variable distance as shown by column (2) 
which lists the street block length as a proportion of the entire 12
1. In regerssion at all 'levels' (i.e. zone, street block etc.), 
since site area and corner were included as variables in the same 
regression their influence was specifically removed from the 
analysis between value and distance (or whichever variable is 
being discussed as the independent variable). Corner was included
as a dummy variable - this is further disucssed in Chapter six below.
2. For reasons discussed in Chapter five below the 'street block' 
is taken as the basic unit of analysis.
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TABLE 3.3
THE RELATIONSHIP BETWEEN SITE VALUE AND LOCATION WITHIN STREETS
1972 a ) (2) (3) (4) (5)
Code P t n .o f  R ad .96a / R e q .C o e f. o CD (D
Crown, S S , K eira to  Church 1 24 0 .2 8 * -0 .1 3 0 * 0.050
« tt Church to  Kembla 2 27 0 .0 4 * -0 .0 1 2 * 0.020
t »  « Kembla to  End 3 29
*
0.21 -0 .0 1 3 * 0.008
i t  i t K eira to  Railw ay 4 50 0.52 -0 .0 2 5 0.005
t t  t t Railw ay to  D a rlin g 5 51 0.68 - 0 . 0 1 1 0.002
Crown, N S, K eira to  Church 6 24 0.50 +0.057 0.022
t t  t t Church to  Kembla 7 29
*
0.21 -0 .0 1 8 0.008
t t  t t Kembla to  End 8 30 0 .0 2 * +0 .004* 0.007
tt  t t K eira to  Railw ay 9 49
*
0.13 +0.030* 0.016
tt  t t Railw ay to  D a rlin g 10 51 0 .0 4 * +0.007 0.006
K e ir a , U S, Crown to  V ic t o r ia 11 48 0 .1 0 * -0 .0 1 0 * 0.016
t t  t t V ic t o r ia  to  Cam pbelll2 52 0.76 -0 .0 0 7 0 . 0 0 1
t t  tt Crown to  E lle n 13 100
*
0.01 -0 .0 0 1 * 0.003
K e ira , E S , Crown to  Campbell 14 100 0.46 -0 .0 2 5 0.011
t t  t t Crown to  E lle n 15 100 0.50 -0 .0 0 2 0 . 0 0 1
1967 1
*
0.07 -0 .0 3 1 * 0.029
2 0 .0 6 * -0 .0 0 8 * 0 . 0 1 1
3 0.44 -0 .0 1 5 0.003
4 0.70 -0 .0 1 9 0.003
5 0.64 -0 .0 0 7 0 . 0 0 1
6 0.55 +0.038 0.013
7
*
0.29 -0 .0 1 2 0.004
8 0 .1 0 * -0 .0 0 6 * 0.0004
9 0 .0 9 * +0.017* 0 . 0 1 1
10 0 .0 3 * +0.003* 0.004
11
*
0.17 -0 .0 1 1 * 0.014
12 0.51 -0 .0 0 5 0 . 0 0 1
13 0.30 -0 .0 0 5 0 . 0 0 1
14 0.63 -0 .0 1 0 0 . 0 0 1
15 0.11 -0 .0 0 7 0.003
TABLE 3,3 (cont'd.)
1962
1958
a .
b .
c .
*.
Code R_______________________R eq .C o e f._____________________ Se
2
1 0.41 -0 .0 5 8 0.020
* *
2 0.03 -0 .0 0 6 0.011
3 0.48 -0 .0 1 5 0.003
4 0.48 -0 .0 1 2 0.0003
5 0.62 -0.0 07 0.001
6 0.54 +0.036 0.012
* *
7 0.15 -0 .0 1 0 0.005
8 0.09* -0.0 07 0.005
* *
9 0.14 +0.021 0.011
*
10 0.03 +0.004 0.004
* *
11 0.09 -0 .0 0 8 0.015
12 0.85 -0 .0 0 8 0.015
13 0.27 -0 .0 0 6 0.001
14 0.58 -0 .0 1 0.001
15 0.02 -0 .0 0 5 * 0.006
# *
1 0.19 -0 .0 3 6 0.021
* *
2 0.09 -0 .0 0 7 0.009
3 0.32 -0 .0 1 4 0.004
4 0.39 -0 .0 1 0 0.003
5 0.44 -0 .0 0 6 0.002
6 0.62 +0.044 0.014
* *
0.0037 0.01 -0 .0 0 2
* *
8 0.12 -0 .0 0 6 0.0002
* *
0.0109 0.16 +0.019
* *
0.00210 0.01 +0.001
* *
0.01211 0.10 -0.0 07
12 0.72 -0.0006 0.0009
13 0.27 -0 .0 0 6 0.001
14 0.67 -0 .0 1 2 0.001
15
*
0.12 -0 .0 0 8 0.004
Proportion o f p lv  s i t e  
R* fo r  d ista n ce  o n ly .
-  periphery rad ius d is ta n c e .
R egression c o e f f ic ie n t with the in flu e n c e  o f s i t e  area and corner
removed.
Not s ig n i f ic a n t  a t  the 5 per cent l e v e l .
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distance from the PLV site to the periphery of the CBD (the CBD 
had a diameter of about a mile). In no instance was the street block 
length less than 24 percent of the PLV site - periphery radius. It 
is notable that 60 percent of the regressions were not significant at the 
5 percent level of significance. Furthermore, 12 of the regression 
coefficients had positive signs 5 of which were significant at the 
5 percent level. (Of course, as the unit of analysis approaches more 
of a 'macro' scale, the relationship - suggested in the literature - 
between value and distance tends to become more clearly established.
For example, Table 3.4 lists the results obtained when value was regressed 
against distance when distance was allowed to vary over the entire 
radius of the CBD. Here only 25 percent of the streets did not have a 
significant relationship between value and distance - but even this 
is an unexpectedly high proportion).
Let us return, again, to the land value variation in each zone.
At this scale an obvious factor which is not homogeneous is the size
of the site. Consider, for example, Table 3.5 which lists the range,
mean, and standard deviation of site area in each zone. Without
dwelling on the matter it is quite clear that there was a very large*
variation in the size of the site in each zone.
In each zone what type of relationship may be expected between 
value per square foot and site area? One of the first and certainly 
one of the few economists to consider the problem of value and size 
of site was Alfred Marshall: "The general relations of demand and
1. Alonso notes that the problem of value and size has also been 
considered by: Beckman, J.J. "On the Distribution of Rent and 
Residential Density in Cities", paper presented at the Interdepartmental 
Seminar on Mathematical Applications in the Social Sciences, Yale 
University, Feb. 1957 (mimeograph); and Wingo, L. Jr. Transport and 
Urban Land, Resources for the Future, Washington, D.C., 1961.
(Cf. Alonso, 'Location and Land Use', op.cit., pp. 14-15, fns. 24 
and 25).
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VALUE VARIATION OVER C .B .D . RADIUS
TABLE 3.4
S tre e t Code R2 R eq .C oef• Se
Crown, SS, Kelra to Harbour 1 0.71 -0 .0 5 0.004
»» h Keira to D arling 2 0.72 -0.017 0.002
»» 9 NS, i t i t Harbour 3 0.67 -0.018 0.002
11 i t i t H D arling 4 0.04* -0 .0 0 7 * 0.005
« e ir a , E S, Crown to Campbell 5 0.46 -0.025 0.011
t i t i i t I I E llen 6 0.50 -0.002 0.0006
n i US, « I t Campbell 7 0.75 -0.012 0.001
it I I h I t E llen 8 0.01* -0.0 01* 0.003
1967 1 0.76 -0.031 0.002
2 0.80 -0.012 0.001
3 0.57 -0.008 0.001
4 0.06* -0 .0 0 6 * 0.003
5 0.63 -0.010 0.001
6
*
0.11 -0.007 0.003
7 0.71 -0.011 0.001
8 0.30 -0.005 0.001
1962 1 0.83 -0.028 0.002
2 0.78 -0.010 0.001
3 0.47 -0.007 0.001
4 0.04* -0 .0 0 5 * 0.003
5 0.58 -0.010 0.001
6 0.02* -0.005 0.006
7 0.78 -0.012 0.001
8 0.27 -0.006 0.001
1958 1 0.82 -0.025 0.002
2 0.76 -0.0 10 0.001
3 0.42 -0.006 0.001
4 0.09* -0.006 0.003
5 0.67 -0.012 0.001
6 0.12 -0.008 0.004
7 0.74 -0.011 0.001
8 0.27 -0.006 0.001
* Not Significant
TABLE 3.5
SITE AREA VARIATION IN EACH ZONE3 ( S Q .F T .)
Crouin S t r e e t  (A) K eira to  D arlin q  
South S id e  North Sid e
z Ranqe Mean SD Range Mean SD
1 2629-85370 5234 2604 1168-5194 3094 1660
2 3796-17966 10131 5486 1387-6500 3961 1965
3 1651-33778 5711 4880 2356-11700 7966 983
4 3210-42240 3480 382 742-9322 4525 3555
5 2266-33028 6677 8049 1365-9180 5098 3100
6 6080-12755 8750 2809 711-8466 6737 2964
7 6232-6232 6232 0 5875-21462 7835 3023
Crown (B) K eira to  Harbour
1 930-14647 4441 4662 1940-25740 3016 1162
2 2640-12524 5637 4619 2550-12960 5866 3456
3 2480-13200 9549 3344 2533-21945 3474 1030
4 5076-11700 8985 2914 1696-19140 8470 5940
5 1680-7200 3657 2123 3085-55199 5288 3110
6 3026-32736 3844 1361 1083-7200 3238 2225
7 2400-22800 3433 1790
ws K eira (C) Crown to Campbell ES
1 4240-44513 18011 22957 1914-7200 3771 1719
2 4960-10965 7688 2279 3471-9504 5511 2451
3 2926-7546 4869 1644 1105-18824 3879 5738
4 2741-9263 4114 1321 6463-13915 11265 4166
5 4000-10520 7260 4610
ws K eira (D) Crown to  E lle n  ES
1 945-20064 4572 5921 702-39500 3906 2799
2 3894-11900 7808 3097 5310-11357 5862 309
3 4681-12500 6669 2612 5975-6518 6189 238
4 2360-8614 4771 2451 4960-7040 5922 700
So u rce: V alu er General V a lu a tio n  R eco rd s.
a . T h is in fo rm a tio n  r e fe r s  to  1958. There were some a lt e r a t io n s  each 
year due to  am algam ations and s u b d iv is io n s , but t h i s  ta b le  i s  
s u f f i c i e n t  to  support th e argum ent.
supply cause production to be carried up to a margin at which the 
expenses of production (nothing being entered for rent) are so high that 
people are willing to pay a high value for additional land in order to 
avoid the inconvenience and expense of crowding their work onto a 
narrow site".^ Alonso considered the size of site, in relation to the 
problem of site rent determination, more specifically. As did Marshall, 
Alonso argued that a businessman will take into consideration the site 
area when examining his profit potential at a given location.1 23 Alonso 
pointed out that a businessman may alter his site area, whilst 
maintaining the same land cost, by taking less land near the PLV 
site or more land near the periphery. Alonso argued that at any 
given location each business has an optimum quantity of land (in terms 
of profit maximisation) and this optimum may be ascertained as in 
Figure 3.2.3
Figure 3.2
1. Guillebaud, op.cit., p. 450.
2. Alonso, 'Location and Land Use', op.cit., p. 45.
Ibid., p. 47.3.
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First, let us assume that the businessman's location has 
already been fixed at t = tg. The only variable he can 
manipulate to minimise profits will be the quantity of 
land, q. Marginal revenue ... will eventually decrease as 
q increases, and will eventually become negative when the 
store reaches excessive size ... Marginal costs consist 
of changes in operating costs ... which are shown as 
decreasing with economies of scale (though, of course, 
they may increase after the premises reach a certain 
size) and the marginal cost of land, which remains 
constant at the price of land at that location, P(tg).
Total marginal costs are the sum of marginal operating 
costs and the marginal cost of land. The most profitable 
amount of land will be qe ... where marginal costs equal
marginal revenues. The ___ line, indicating marginal
profits, is derived by subtracting total marginal costs 
from marginal revenues. It is positive up to q?, and negative 
thereafter. If the businessman had a smaller site than qe.
It would pay him to acquire additional land since the marginal 
costs would be smaller than the marginal revenue. However, 
he would not expand beyond qe because marginal costs would 
be greater than marginal revenuesJ
Here MTC = marginal total costs; MOC = marginal operating costs;
MLC = marginal land costs; MR = marginal revenue; and MP = marginal
profits. At any given location the marginal operating cost of land
will remain fixed "... at the price of land at that location"
2
irrespective of the site area used.
Now, a preliminary reply may be made on the query as to the 
expected relationship between per unit value and site area in each 
zone. According to the theoretical analysis in the literature 
(especially that of Alonso) one would expect little or no variation 
in per unit value as a result of site area variation at a given location. 12
1. Ibid., pp. 46-47.
2. Ibid., p. 46. Since both buyer and seller are assumed to have 
perfect knowledge (interalia) only the highest bid will be 
accepted. This bid then determines the price (and MC) of 
land at that location.
Such a conclusion directly contradicts the evidence to be presented 
below for Wollongong.
Let us briefly summarise Alonso's argument on this point.
Equilibrium for the urban firm is obtained from the point of tangency 
between the existing price structure and the lowest bid price curved 
The price structure at a given location is ascertained from that firm, 
amongst the competing firms, prepared to offer the highest per unit 
price (this may, or may not be the highest bid possible from the 
successful firm). This price structure represents the marginal 
cost of land at a given location and this marginal cost of land remains 
constant irrespective of the quantity of land taken at that location.
Any firm may adjust its bid for a given site, but each time the bid is 
adjusted the firm will also have to adjust its conception of the optimum 
size of the site required to maximise profits. Given the marginal cost 
of land the firm will adjust the size of site required so as to maximise 
profits.
Let us give further consideration to Alonso's argument by way of 
simple examples. Suppose there is a large site on the market in the CBD, 
there is no reserve price and the site will sell for the highest price 
obtainable. Suppose also that of several potential buyers in the 
market some require a site of a least the size being offered, that is 
for these firms no downward adjustment in size is possible (without 
making a loss) because of the nature of the business (warehousing 
activities, car retailing firms etc.) while others have a minimum 
required size below that of the available site. The seller has the option
57.
1. See Chapter one.
2. Although in the long run it will tend to be the highest.
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of either selling the large site or, selling several smaller sites.
He will subdivide and sell smaller sites only if the bid for the 
smaller sites is sufficient to cover the costs of subdivision plus 
return a greater profit than if the site is sold undivided. Now, if 
the costs of subdivision are relatively minor (in Alonso's system 
they will, of course, be zero) the large site buyer will have to match 
the bid of the small site buyer if he is to acquire the site. 
Alternatively, suppose a small site owner decides to expand his 
business and needs to incorporate an adjacent small site. In that 
case he has to compete with other potential small site buyers for the 
site. If he is successful in his bid then his amalgamated large site 
will have the same per unit value as surrounding small sites.
If the potential large site buyer is unsuccessful in the above 
situations then he may relocate nearer the periphery of the CBD where 
the supply of suitable sites is greater and where demand pressure on 
all sites is less than in the 'core'. As a general observation this 
argument appears to be borne out. In many cites one tends to find 
that landuses such as warehousing and factories - which generally require 
large quantities of land - may locate on the periphery of the CBd J  
If $«ch uses wish to locate closer to the PLV site then, as Marshall 
notes (above) those firms will have to pay a higher price for the land 
in order to avoid crowding their work onto a smaller site.
Now, as suggested previously, the conclusions regarding the non 
variation of value with size of site directly conflict with the evidence 
for Wollongong (to be presented below). It may be suggested that the
1. This is discussed further in Chapters five and ten below. Chapter 
ten in particular clarifies the notion of land value 'pushing' less 
intensive landuses towards the periphery.
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TABLE 3,6
THE RELATIONSHIP BETWEEN VALUE AND SITE AREA WITHIN 
Croun S tr e e t  (A) K eira to  D a rlin g  1958
South Sid e North Sid e
R2 bR e q .C o e f. s0 R2 R e q .C o e f.
0.67 -0 .0 0 2 1 0.0006 0.94 +0.0026
* *
0.15 +0.0002 0.0003 0.63 -0.0 009
* *
0.54 -0 .0 0 0 4 0.0002 0.07 +0.0006
* *
n 0.48 -0 .0 0 6 3
0.45 -0 .0 0 0 3 * 0.0002 0.67 -0 .0 0 0 6
0.19 -0 .0 0 0 0 1 * 0.00001 0.48 -0.0 019
* cn 0.06 0
Croun (B) K eira to  Harbour 1958
*
0.41 -0 .0 0 1 7 0.0009 0.83 +0.0018
* *
0.90 -0 .0 0 1 9 0.0005 0.01 -0.0 001
* * *
0.18 -0 .0 0 0 4 0.0005 0.01 +0.00005
* * * *
0.21 +0.0006 0.0007 0.35 —0.0005
* * *
0.01 -0.00002 0.1002 . 0.01 -0.00003
* *
0.01 -0.00001 0.0002 0.43 -0 .0 0 1 4
n 0.0 1* 0°
( A j_ 1962
* *
0.71 -0 .0 0 2 3 0.0006 0.22 +0•0019
# * *
0.16 +0.0002 0.0026 0.001 -0.00002
* *
0.68 -0 .0 0 0 5 0.0002 0.06 +0.0007
* *
n 0.51 -0.0 078
0.99 —0.0003 0.00003 0.83 -0.0 007
0 .6 3 * +0.00003 0.00001 0.99 -0 .0 0 3 5
n 0.1 3* +0.00002'
( B L 1962
* * * *
0.20 -0 .0 0 1 3 0.001 0.32 +0.0004
* *
0.09 -0.0 017 0.0001 0.12 -0.0 007
* * *
0.05 -0 .0 0 0 2 0.0005 0.01 -0 .0 0 0 1
* * * *
0.17 +0.0006 0.0007 0.11 -0 .0 0 0 3
# * *
0.05 +0.0001 0.0002 0.001 -0.00002
*
0.01 0.42 -0.0 017
0.89 - 0.0001
ZONES
Se
0.0005
0.0003
0.0015
0.0046
0.0002
0.0001
0.0004
0.0010
0.0004
0.0003
0 .0 0 0 2
0.0005
0.0016
0.0006
0.0019
0.0054
0.0001
0 .0 0 0 2
0.00006
0.0003
0.0008
0.0004
0.0003
0.0003
0.0007
0.00003
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TABLE 3.6 (cont'd)
US K eira (C) 1958 ES
z R2 R e q .C o e f. Se R2 R e q .C o e f. Se
1 0.9 4 -0 .0 0 0 3 0.0001 0 .0 3 * +0.0003* 0.0007
2 0 .0 4 * +0.0004* 0.0007 0 .3 8 * +0.0004 0.0002
3 0 .2 6 * +0.0004* 0.0003 0.59 -0 .0 0 0 2 0.0001
4 0 .6 2 * -0 .0 0 0 8 0.0004 n
5 n
K aira (D) 1958
1 0.63 -0 .0 0 0 8 0.0003 0.99 -0 .0 0 8 0.0007
2 0 .0 6 * +0.00003* 0.0001 0.98 +0.0002 0.00002
3 0.66 -0 .0 0 0 1 0.00004 0.61 -0 .0 0 0 3 0.0001
4 0.83 -0 .0 0 0 8 0.0002 0.69 -0 .0 0 0 2 0.0001
K eira (C) 1962
1 0.84 -0 .0 0 0 3 0.0001
*
0.01 +0.0001* 0.0006
2 0 .0 7 * +0.0005* 0.0008
*
0.31 +0.0004* 0.0003
3 0 .2 7 * +0.0004* 0.0002 0.76 -0 .0 0 0 4 0.0001
4 0.62 -0 .0 0 0 6 0.0003 n
5 n
K eira (D) 1962
1 0.65 -0 .0 0 0 9 0.0002 0.99 -0 .0 0 9 0.0004
2
#
0.16 -0 .0 0 0 0 1 * 0.00001
*
0.21 +0.0001* 0.0001
3 0.56 -0 .0 0 0 1 0.00003 0 .0 3 * +0.00002* 0.0001
4 0.76 -0 .0 0 0 8 0.0002 0.6 8 * -0 .0 0 0 4 0.0001
K eira (c) 1967
1 0.83 -0 .0 0 0 3 0.0001
*
0.02 +0.0002* 0.0005
2 0 .0 5 * +0.0004* 0.0008
*
0.33 +0.0005 0.0003
3 0 .2 0 * +0.0004* 0.0003 0.76 —0.0003 0.0001
4 0 .5 8 * -0 .0 0 0 5 0.0002 0.91 -0.0 001 0.00004
5 n
K eira (0) 1967
1 0.61 -0 .0 0 0 7 0.0002 0.99 -0 .0 0 7 0.0005
2 0 .3 2 * 0° 0° 0.89 +0.0001 0.00002
3 0.96 -0 .0 0 0 1 0.00001 0 .4 0 * +0.0001* 0.00003
4 0.81 -0 .0 0 0 7 0.0002 0 .5 9 * -0 .0 0 0 4 0.0002
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TABLE 3.6 (cont'd)
SS Crown (A) 1967 NS
z R2 R a q .C o e f• Se R2 R e q .C o e f• Se
1
* * * *
0,17 -0 .0 0 1 3 0.0012 0.01 +0.0004 0.0022
2
* * * *
0.11 +0.0002 0.0003 0.01 -0 .0 0 0 1 0.0005
3 0.55 -0 .0 0 0 3 0.0002 0 .0 4 * +0.0008* 0.0025
4
* *
n 0.48 -0 .0 0 7 6 0.0056
5 0.99 -0 .0 0 0 3 0.00002 0.79 -0 .0 0 0 7 0.0001
6 0.69 +0.00003 0.00001 0.99 -0 .0 0 3 1 0.0002
7 n n 0 .0 2 * oc oc
(B) 1967
1
* * *
0.2 4 -0 .0 0 2 0 0.0012 0.4 0 +0.0002 0.0001
2
* * * *
0.22 -0 .0 0 0 8 0.0008 0.1 0 -0 .0 0 0 7 0.0008
3
* * * *
0.3 0 -0 .0 0 0 5 0.0014 0.01 -0 .0 0 0 1 0.0005
# * * *
4 0.17 +0.0006 0.0007 0.05 -0 .0 0 0 1 0.0002
5
* * * *
0.01 +0.00001 0.0002 0.01 +0.00004 0.0002
* *
6 0.0 1 -0 .0 0 0 0 1 0.0002 0.43 -0 .0 0 1 6 0.0006
7 n 0.93 —0.00008 0.00002
( A ] _ 1972
* * * *
1 0.11 -0 .0 0 1 6 0.0018 0.01 +0.0006 0.0035
* *
0.00142 0.1 6 -0 .0 0 1 1 0 0 0
# * * *
3 0 .3 4 - a . 0006 0.0004 0.05 0.0012 0.0036
* *
4 n 0.49 -0 .0 1 1 4 0.0082
5 0.99 -Û .00 04 0.00003 0.67 -0 .0 0 0 9 0.0002
6 0.0 3 +0.00001* 0.00004 0.99 -0 .0 0 4 9 0.0002
* *
7 n 0.07 +0.00001 0.00005
(B) 1972
# * *
1 0.27 -0 .0 0 3 8 0.0021 0.01 -0 .0 0 0 0 1 0.0001
* *
2 0.99 -0 .0 0 2 4 0.00009 0.01 -0 .0 0 0 5 0.0016
* *
3 0.72 -0 .0 0 1 6 0.0005 0.06 -0 .0 0 0 6 0.0009
* #
0.0012
* *
4 0.3 6 +0.0013 0.21 -0 .0 0 0 5 0.0004
* *
0.0006
* *
5 0.002 -0 .0 0 0 0 7 0.01 +0.0001 0.0004
# # *
6 0.01 -0 .0 0 0 0 4 0.0003 0.28 -0 .0 0 1 4 0.0008
7 0.91 -0.0 000 9 0.00003
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TABLE 3.6 (cont'd)
US K eira (C) 1972 ES
z R2 R e q .C o e f• Se R2 R e q .C o e f. Se
1 0.93 -0 .0 0 0 3 0.0001 0 .0 2 * +0.0004* 0.0011
2 0 .0 2 * +0.0003 0.0010*
*
0.31 +0.0005* 0.0003
3 0.5 4 +0.0007 0.0002 0.69 -0 .0 0 0 2 0.0001
4 0.85 -0 .0 0 0 5 0.0001 0.70 -0 .0 0 0 5 0.0002
5 n
K eira (D) 1972
1 0.70 -0 .0 0 0 4 0.0001 0.99 -0 .0 0 8 0.0005
2 0 .3 9 * -0 .0 0 0 0 4 * 0.0001* 0.99 +0.0001 0.00001
3 0.001* oc oc
*
0.15 +0.0004* 0.0004*
4 0 .3 9 * -0 .0 0 3 5 0.0020* 0 .4 8 * +0.0002* 0.0001*
a . R w ith s i t e  area as the on ly independent v a r ia b le ,
b . R egressio n  c o e f f i c i e n t  w ith d is ta n c e  from p lv  s i t e  and corner in ­
flu e n c e  removed.
c .  C o e f f i c i e n t  had to  be taken to  more than 7 decim al p la c e s . In a l l  
ca se s th e c o e f f i c i e n t  uas not s i g n i f i c a n t .
*• Not s i g n i f i c a n t  a t  the 5 per cen t l e v e l .
n . I n s u f f i c i e n t  o b se rv a tio n s
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conflict arises due to the fact that Alonso's analysis was carried 
out under his assumption of a 'perfect' marketJ In such a market 
there is perfect knowledge, balanced bargaining power and so on . . . 
Analysis in later chapters (especially Chapter nine) will show how 
consideration of imbalances in bargaining power between buyer and 
seller can lead to the sort of results found below for Wollongong.
Let us consider the relationship between value (per square foot) 
and site area in each of the previously defined zones. The relationship 
was tested via regression analysis and the results are shown in Table 
3.6. Note firstly the regularity with which a relatively high proportion 
of the total variation was accounted for by the variation in site area. 
Furthermore, in spite of the hypothetical conclusions suggested above 
more than 37 percent of the regression equations (when site area only
1. The nature of the market, including any restrictions imposed by 
the authorities, is an important consideration. For example,
Turvey points out that it is conceivable that a small site in a 
commercial area may have a smaller per unit value than a large 
site if the nature of the market is such (eg. building regulations 
may inhibit development of a small site) that the land use potential 
of the site cannot be fully realised (Cf. Turvey, op.cit., p. 53). 
Similarly, reduced liquidity and increased risk of holding large 
sites may be important factors in a firm's bid for a site (The 
author is grateful to Dr. Brian Bentick for bringing this point to 
his attention).
was considered) were significant at the 5 percent level. The slope 
coefficients were those obtained when distance and corner had been 
specifically taken to account. Note that the signs of these coefficients 
were not consistent. About 31 percent of the regression coefficients 
had positive signs.
Let us now compare Tables 3.5 and 3.6. As noted previously 
there was generally a large site area variation in each zone throughout 
the study period. The sign of the regression coefficient appears to 
have been uninfluenced by the extent of the site area variation. For 
instance, a negative sign was obtained whether the variation was large 
(Crown SS Keira to Darling, zone 1) or whether it was small (Keira ES 
Crown to Ellen, zone 3). Similarly, a positive sign was obtained 
whether the variation was large (Crown NS Keira to Harbour, zone 1) 
or whether it was small (Keira ES Crown to Ellen, zone 2).
When the analysis was extended to the street block similar 
results were obtained, as shown in Table 3.7. Here is may be observed 
that about 30 percent of the regressions were significant when only 
site area was considered and about 18 percent of the coefficients had 
positive signs when the influence of distance and corner had been removed.
3.4 Conclusion
A number of intriguing results emerged from this empirical study 
of land values in the Wollongong CBD. Firstly, as the scale of analysis 
was reduced the land value pattern 'conformed' less and less to the 
pattern expected under the Alonso model. This was not to be expected
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TABLE 3.7
THE RELATIONSHIP BETWEEN VALUE AND SITE AREA WITHIN STREETS
SeCode R2 R e q .C o e f.
Se R2 R e q .C o e f.
1972 1967
* * *
1 0.25 -0.0038 0.0019 0.18 -0.0015 0.0009
* * * *
2 0.01 -0.0002 0.0009 0.003 +0.0001 0.0005
* *
3 0.003 -0.0001 0.0005 0.29 +0.0006 0.0002
* * *
4 0.01 -0.0002 0.0007 0 -0.00001 0.0004
* * *
5 0.22 -0.0 004 0.0003 0.29 -0.0003 0.0002
* * * *
6 0.01 -0.0 002 0.0010 0.01 -0.0001 0.0007
* * * *
7 0.10 -0.0008 0.0006 0.13 -0.0005 0.0003
* * * *
8 0.04 -0.0003 0.0003 0.03 -0.0002 0.0002
* * * *
9 0.07 -0.0021 0.0016 0.08 -0.0016 0.0012
10 0.46 -0.0018 0.0005 0.52 -0.0013 0.0003
* * * *
11 0.05 -0.0003 0.0006 0.002 -0.0001 0.0005
* *
12 0.03 +0.0001 0.0002 0 0 0
13 0.16* -0.0008 0.0004 0.44 -0.0007 0.0002
* * *
14 0.17 -0.0007 0.0002 0.17 -0.0001 0.0003
15 0 0 0 0.38 -0.0024 0.0007
1962 1958
* * *
1 0.17 -0.0012 0.0008 0.32 -0.0015 0.0008
* * *
+0.0004 0.00052 0.06 +0.0004 0.0006 0.09
3 0.33 +0.0006 0.0002 0.31 +0.0007 0.0003
* * * *
4 0.01 -0.0001 0.0003 0.002 -0.0001 0.0003
* * * *
0.00025 0.30 -0.0 003 0.0002 0.26 -0.0003
* * * *
6 0.001 -0.0001 0.0006 0.02 +0.0003 0.0008
7
*
0.21 -0.0007 0.0003 0.48 -0.0008 0.0002
* * * *
8 0.05 -0.0003 0.0003 0.06 -0.0002 0.0002
* * * *
0.00129 0.08 -0.0015 0.0011 0.12 -0.0016
10 0.50 -0.0 014 0.0003 0.61 -0.0009 0.0002
* * * *
0.000411 0.02 +0.0001 0.0005 0.001 -0.00003
* *
12 0 0 0 0.03 +0.0001 0.0002
13 0.47 -0.0009 0.0002 0.43 -0.0008 0.0002
14
* *
0.21 -0.0002 0.00005 0.12 -0.0001 0.0001
15 0.55 -0.0 046 0.0010 0.38 -0.0028 0.0008
* Not s i g n i f i c a n t  a t the 5 per cent lev/el
since a reduction in scale implied a reduction in the diversification 
of conditions and thus a closer approximation to the physical environment 
of the Alonso assumption. Even at the broad scale of the CBD, however, 
there were a large number of occasions on which the Alonso model proved 
unsatisfactory.
In a search for some reason for this land value pattern at the 
reduced ('micro') scale^ an examination of the relationship between site 
value and size of site was undertaken. The results of this analysis 
suggested that, contrary to hypothetical conclusions, site area at 
times appeared to be an important factor in the determination of site 
values at a given location. The most intriguing result, however, was that 
site area (at a given location) may exert a positive, a negative or no 
influence on value.
Consider the following as a possible explanation for the apparent 
failure of spatial models to explain the land value pattern within the 
Wollongong central business district. Factors influencing land value 
determination in the urban sphere may be classified into spatial and 
non spatial. Models of land value determination to date appear to have 
been almost exclusively concerned with the spatial forces in operation 
within the property market. Spatial models are useful, however, only 
if there exists some specific desired location, some point (e.g.PLV) 
in space. If the desired location is expanded from a point to a small 
area then spatial models will fail to explain any land value differences 
within that area since, by assumption, each point within that small area 1
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1. Corner influence had been considered.
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tends to be equally desirable in terms of location. In other words, 
spatial forces are non operative within that area.1 If land value 
differences occur within a desired area then, clearly, those differences 
are due to the operation of non spatial forces in the property market.
. o
These forces may be size of site differences, or they may be other 
non spatial factors.
The research in succeeding chapters continues this notion that 
non spatial forces may explain land value variation within areas of 
similar locational desirability. Specifically, it is hypothesised in 
Chapter six that variations in bargaining power, in the market for 
commercial floor space, will lead to differences in per unit rents. 
Chapters seven through to nine then demonstrate the manner in which 
this non spatial force in the property market will be transferred 
through the market to influence site values. For instance, Section 9.6^ 
makes use of the bargaining model to show that it is conceivable that 
a positive, negative or no relationship may exist between per unit 
value and size of site. Amongst other things Chapter ten examines the 
interrelationship between size and site, intensity of land use and 
value of site, and relates this to the common observation (mentioned 1
1. Although spatial forces may be utilised to explain land value 
differences in a gradation of areas - such as with the experiment 
in Chapter one above.
2. As shown above, size of site differences do not appear to be 
a useful explanatory tool in Wollongong.
3. See p. 311 below.
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in Chapter two) that less intensive land uses generally tend to locate 
on the periphery of the CBD. Before proceeding to that section of 
the inquiry (i.e. Part III), however, Chapters four and five (Part II) 
specify the area from which data were extracted (the Wollongong CBD) 
and provide justification for the small scale analysis adopted.
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PART II
THE STUDY AREA - ITS DELIMITATION AND SUBMARKET COMPOSITION 
CHAPTER
4 The Study Area
4.1 Introductory Statement
4.2 Defining the Limits of the Central Business District
4.3 The Study Area and its Emerging Maturity
4.4 Conclusion
5 The Competition for Floor Space in Wollongong
5.1 Introductory Statement
5.2 The Demand for Floor Space in a Retail Cluster - 
Consideration of an Abstract Case
5.3 Land Use Clusters in Central Wollongong
5.4 Conclusion
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Part II accomplishes a number of important goals in terms of 
the overall research programme. Chief amongst these goals is that it 
introduces the reader to the study area as such. This is achieved in 
several ways. For instance, Chapter four delimits the Wollongong 
central business district paying particular attention to the core 
area - which is of primary interest in the thesis. Apart from 
defining the study area (and discussing the problems which this 
process involves) the chapter describes some of the more important 
changes in property ownership, occupancy and the returns on property 
investment which have taken place. Another manner in which the reader 
is introduced to the study area is by way of analysis of the land use 
structure of central Wollongong presented in Chapter five. But this 
is accomplished within the overall aim of that chapter viz. consideration 
of the demand for floor space in retail clusters.
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CHAPTER 4 
THE STUDY AREA
4.1 Introductory Statement
4.2 Defining the Limits of the Central Business District
(i) Economic limits to horizontal expansion
(ii) Land value index
(iii) Commercial Rent Index
(iv) Dual factor score
4.3 The Study Area and its Emerging Maturity
(i) Locational patterns of land uses in the CBD
(ii) Land use changes 1958-1972
(iii) Some features of the property market in central 
Wollongong
4.4 Conclusion
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4.1 Introductory Statement
The aims of this chapter are twofold:
(a) The area from which data were extracted for the empirical analyses 
posed certain delimitational problems. This chapter sets out to 
show how these problems were solved;
(b) A second aspect of the chapter is to introduce the reader to 
those features of the Wollongong CBD which help to form a 
background to the analysis.
(a) Delimitation^
. . W
Previous chapters considerA the question of land value determination 
in the CBD. Simply for the purpose of convenience (a smooth flow in 
presentation) the empirical analyses in those chapters ignored the 
problem of the precise area from which the data were extracted, so long 
as that area was known as the CBD. But, then, is delimitation a 
problem? Consider, for example, simply making use of the Town Plan 
delimitation of the central commercial area. This was thought to 
be a poor basis for analysis of the problem of land value determination 
(and capital/land substitution) in the CBD. The 'planned' boundaries 
are specified primarily on the basis of what the Town Planner (based 
on his experience and techniques) decides is a suitable and adequate 
area within which to contain commercial use. For present purposes 
it was thought that this might not prove to be satisfactory. Market
1. In the present chapter 'define' and 'delimit' are used interchangeably 
'Define' means (inter alia) "mark out (limits or boundary) fix or 
show clearly the outline of ..." (Pocket Oxford Dictionary,
Clarendon Press, Oxford, 1960, p. 211). It is in this sense that 
'define' is used in the present chapter.
forces (determining commercial land use) may or may not find such an 
area adequate.^ In the latter case the Town Plan boundaries may be 
utilised for present purposes since commercial enterprises may be 
expected to make relatively intense use of available area out to the 
specified boundary. On the other hand, however, the area allocated 
for commercial use may be quite adequate or more than adequate in the 
sense that the area actually utilised by commercial enterprises (at a 
given time) may be less than the area allocated. In such a case 
extraction of data from within the planned boundaries may result 
in the analysis of an area, much of which the market deems to be 
not yet suitable for commercial use.
This latter point was the problem which confronted the author.
In considering this problem the early part of the chapter examines
the notion of economic (market imposed) boundaries. It is decided
that such boundaries will, at best, be a zonal rather than a linear
demarcation. As one moves through this zone towards the peripheral
areas, it is argued, there will be a decrease in the number of firms
which find it profitable to locate in the area. The basis of the
matter is, at what limit (spatially) can it be considered that there
are still 'sufficient' firms in an area for that area to be thought
of as part of the CBD. (The central business district of Wollongong,
as such, was simply assumed to exist - the problem was to outline
it spatially). The discussion ultimately leans toward a method of
2
delimitation similar to that utilised by Murphy and Vance. The 
analysis differs from that of Murphy and Vance in that the concept of
1. The operation of market forces in the tendency to cluster, and 
hence in the demand for floor space in a commercial aggregation 
(such as the CBD) is considered in the following chapter.
2. See text of chapter
CBD use, as such, is abandoned (instead it is felt that a business 
use 'belongs' to the CBD simply if it can afford to be there). Making 
use of the relevant index a line is drawn around an area within which 
there are 'sufficient' commercial uses for that area to be thought 
of as forming part of the central business district of Wollongong.
(b) Background
It was thought that it would be useful at this stage to provide 
the reader with some background material on the Wollongong CBD relevant 
to the analysis. The chapter does this, for instance, by looking at 
land use composition and change in the Wollongong CBD - a prelude to 
the examination of competition for floor space between different land 
use types (Chapter five) and analysis of the problem of floor space 
rent determination within broad land use categories (Chapter six).
This latter problem (Chapter six) is examined in terms of bargaining 
power between landlord and tenant. As a background to that (and later 
analyses) the present chapter also surveys the ownership/tenancy 
structure in Wollongong, the change in such structure (including activity 
in the market place), and the attractiveness of the CBD (to landlords 
and investors) as an investment medium.
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4.2 Defining the Limits of the Central Business District.
(i) Economic limits to horizontal expansion.
The central business district (CBD), where "... one finds the 
greatest concentration of offices and retail stores reflected in the 
city's highest land values and its tallest building"J tends to be of 
limited horizontal scale. This would be the case irrespective of whether 
the area was also limited by physical or planned boundaries. That is, 
at any given point in time economic forces tend to limit the horizontal 
size of the CBD. If these economic boundaries tend to lie inside any 
physical or planned boundaries they may change over time, such change 
indicating the direction of 'puli' of the CBD.
Conceptually the notion of an economic boundary is simple. For 
the purposes of the present analysis assume that sellers are arranged 
in concentric circles in order of decreasing threshold sales levels 
from the centre. Further assume that each buyer commences his shopping 
trip at the centre of the CBD and visits each seller in each circle.
Then, if the buyer places some value on the distance required to walk, 
his total travel costs within the CBD may be given by:
TC = n (r.t + 2 r-t) (4.1)
ill i i
where r = the radial distance
t = the per unit distance costs
1. Murphy and Vance undertook an intense study of the central business 
district and their results were published in a series of three 
articles: Murphy, R. E. and Vance, J. E. Jnr. "Delimiting the 
CBD", Economic Geography, Vol. 30 No. 3, 1954. Murphy, R. E. and 
Vance, J. E. Jnr. "A Comparative Study of Nine Central Business 
Districts", Economic Geography, Vol. 30 No. 3, 1954. Murphy, R. E., 
Vance, J. E. Jnr. and Epstein, B. J. "Internal Structure of the CBD, 
"Economic Geography, Vol. 31, No. 1, 1955. The quotation in the 
text referred to Murphy and Vance "Delimiting the CBD", op.cit., 
p. 189.
As distance from the central point increases, the real cost of the 
good to the consumer will also increase. This increase in real cost 
(due to inconvenience) will result in a decrease in the quantity of 
goods purchased. There will not be a conscious reduction in the 
quantity purchased by any one consumer, but rather there will be an 
increasing reluctance on the part of consumers to travel the required 
distance (to the sellers located close to the periphery). In other 
words as distance from the central point increases the activities 
become less well located in the cluster of economic activities (i.e. the 
activity is less accessible). The effect may be shown in a simple 
diagram (see Figure 4.1) Other things being equal, the price of the 
good at the centre of the city is OC at which point OM is sold. As 
distance from the centre (0) increases so too does the real cost of the 
good, OC + TC.j. This will result in a reduction in quantity purchased 
(via declining numbers of consumers). At some distance from the centre 
it will no longer be profitable for sellers to locate in the cluster of 
activities.
The concept of decreasing 'drawing power' of locations further 
from the centre is well established in the literature.^ Horwood and 
Boyce have observed that the CBD is limited on a horizontal scale by 
the convenient walking distance of consumers. This intangible barrier - 
a point beyond which insufficient business is generated to permit a 
seller to break even - may be called an economic boundary.
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1. Cf. Alonso, Location and Land Use, op.cit., or Ratcliff, R. U. 
Urban Land Economics, McGraw-Hi11, New York, 1949.
2. Horwood, R. M. and Boyce, R. R. Studies of the Central Business 
District and Urban Freeway Development, University of Washington 
Press, Seattle, 1959, p. 16.
Figure 4.1
D ra w n  b y  R A .M il le r ,  C a rto g ra p h ic  U n it , D e p a rtm e n t o f  G e ogra p hy, W o llo n g o n g  U n iv e r s ity :  
fro m  data s u p p lie d  b y  P.J. W ils o n  fo r 'U rb a n  ll/a w a rra , e d ite d  b y  Dr. R. R obinson.
So conceptually the notion of an economic boundary is quite 
clear. Unfortunately it is difficult to specify since the point of 
economic operation will vary with different types of business activity.
What will result, of course, is a zone of gradually decreasing commercial 
activity. This zone represents a series of economic boundaries the 
number depending, amongst other things, on the number of business types. 
Stated in this manner such a zone may be quite extensive and of little 
analytic value. Is it possible, then, to delimit the CBD?
(ii) Land Value Index
One potentially useful method of indicating economic boundaries 
is to make use of available land value data. The demand for land is 
derived from the use to which that land may be put. The land value 
will presumably reflect the site attributes and in the case of a 
commercial cluster the primary attribute will be the quality (in terms 
of potential business) of the location. Using land value data one 
approach would be to attribute an index of 100 to the highest valued point 
and express all lots as a proportion of this peak land value (PLV). The 
problem of having several peaks in one block may be avoided by ascribing 
to the peak value street block a value of 100  ̂ and expressing all blocks 
as a proportion of this peak. The assumption in this type of analysis 
is that "... land values form a continuum in a central region and, if
sufficient values can be ascertained on a unit or front/foot basis,
\
isopleth lines can be plotted to display the 'highs and lows', much as
2
contours on a topographic map".
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1. Cf. Davies, D. H. "Boundary Study as a Tool in CBD Analysis:
An Interpretation of Certain Aspects of the Boundary of Cape 
Town's Central Business District", Economic Geography, Vol. 35, 
No. 4, 1959.
2. Horwood and Boyce, op.cit., p. 4.
A problem with using a land value index to indicate the boundary 
to the CBD relates to the decision on what value should be used as a 
cut-off point. There is no clear solution to this problem. Murphy 
and Vance have suggested that a 5 percent line almost coincided with 
the boundary set up by their dual factor score (see below). However 
this value is empirically derived and may change from one city to 
another. For instance, land value indices were calculated for each 
street block (defined as one side of one street between 2 intersections) 
in Wollongong for the 4 valuation years 1958, 1962, 1967, 1972.
The indices for each block are shown in Table 4.1. Map 1 shows land 
values on a block-by-block basis for 1972. On Maps 2 and 3 are the 
5 percent and 12 percent boundary lines respectively for each valuation 
year. It can be seen that the 12 percent boundary line coincides 
much more closely than does the 5 percent line with the boundary set 
up by the Murphy and Vance dual factor scored
Unfortunately, since there are no strong arguments for the 
choice of a particular cut-off point the land value index method at 
present has very limited usefulness for boundary definition.
(iii) Commercial Rent Index
A similar method uses a commercial rent index derived from the 
shop rent index used by Wi1liam-Olssen. In that study the index was 
defined as the total of the shop rents of a building divided by the 
length of its frontage. In the present study a broader variety of
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1. Murphy and Vance, "Delimiting the CBD," op.cit.
2. William-Olssen, W. "Stockholm: Its Structure and Development," 
Geographical Review, Vol. 30, 1940.
TABLE 4.1
LAND VALUE INDEX
S t r e e t 1958 1962 1967 1972
Croun, S S , K e ira  to  Church 1 .0G 1 . 0 0 1 . 0 0 1 . 0 0
it h Church to  Kembla 0 . 2 7 0 . 3 3 0 . 3 0 0 . 2 9
ti it Kembla to  End 0 . 1 3 0 . 1 5 0 . 1 3 0 . 1 0
h ti K eira  to  R a ilu a y 0 . 3 6 0 . 3 6 0 . 3 5 0 . 3 3
h it R a ilu a y  to  D a r lin g 0 . 0 5 0 . 0 8 0 . 0 7 0 .0 7
Croun, N S, K eira  to  Church 0 . 3 8 0 . 3 9 0 . 3 8 0 . 5 2
h it Church to  Kembla 0 . 2 4 0 . 2 8 0 . 2 6 0 . 3 1
it ti Kembla to  C o rrim al 0 . 1 7 0 . 1 9 0 . 1 5 0 . 1 4
h it C o rrim al to  End 0 . 0 4 0 . 0 5 0 . 0 4 0 . 1 5
it ti K eira  to  R a ilu a y 0 . 3 9 0 . 4 2 0 . 3 4 0 . 3 6
ti ti R a ilu a y  to  D a r lin g 0 . 0 8 0 . 1 2 0 . 1 0 0 . 1 0
K e ira , U S, Croun to  Cam pbell 0 . 1 5 0 . 1 6 0 . 1 2 0 . 1 2
h I f Croun to  E lle n 0 . 1 3 0 . 1 3 0 . 1 0 0 . 1 3
K e ira , E S , Croun to  Cam pbell 0 . 2 2 0 . 2 1 0 . 1 7 0 . 1 7
it it Croun to  E lle n 0 . 1 1 0 . 1 1 0 . 0 8 0 . 0 6
A tch iso n  ES 0 . 0 2 0 . 0 3 0 . 0 3 0 . 0 4
A tch iso n  UIS 0 . 0 3 0 . 0 3 0 . 0 3 0 . 0 5
Kenny ES 0 . 0 3 0 . 0 4 0 . 0 3 0 . 0 6
Kenny US 0 . 0 2 0 . 0 3 0 . 0 3 0 . 0 4
E lle n  1NS 0 . 0 2 0 . 0 2 0 . 0 2 0 . 0 2
Church ES 0 . 0 8 0 . 1 1 0 . 0 9 0 . 0 9
Church US 0 . 1 1 0 . 1 3 0 . 1 4 0 . 1 5
Kembla ES 0 .0 7 0 . 0 8 0 . 0 8 0 .0 9
Kembla US 0 . 0 9 0 . 0 9 0 . 1 0 0 . 1 4
Corrim al ES 0 . 0 2 0 . 0 4 0 . 0 3 0 . 0 4
Corrim al US 0 . 0 4 0 . 0 6 0 . 0 5 0 . 0 5
R ailu ay Pde. 0 . 0 2 0 . 0 3 0 . 0 2 0 . 0 2
Governors L a . 0 . 0 1 0 . 0 1 0 . 0 2 0 . 0 2
Beimore ES 0 . 0 1 0 . 0 2 0 . 0 2 0 . 0 2
Beimore US 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1
Young ES 0 . 0 3 0 . 0 4 0 . 0 4 0 . 0 8
Young US 0 . 0 1 0 . 0 2 0 . 0 2 0 . 0 3
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TABLE 4.1
S t r e e t ______________________ .___________________1958 1962 1967 1972
Rauson SS 0 .0 3 0.0 5 0.0 3 0 .0 4
Rauson NS 0 .0 1 0.0 2 0 .0 2 0 .0 2
Regent ES 0 .0 2 0 .0 4 0.0 3 0 .0 4
Regent US 0 .0 2 0.0 2 0.0 3 0.0 3
V ic t o r ia  SS 0.0 2 0.0 2 0.0 2 0 .0 4
V ic t o r ia  NS 0 .0 2 0.0 4 0.0 3 0 .0 4
H ark et, N S, K e ira to U est 0 .0 2 0.0 3 0 .0 4 0 .0 4
H ark et, S S , K e ira to U est 0 .0 3 0 .0 4 0 .0 4 0.0 6
H ark et, N S, K eira to E a st 0.0 9 0.1 0 0.0 8 0.0 9
H ark et, S S , K eira to E a s t 0 .0 6 0.0 6 0.0 2 0.0 7
Queen1s Pde ES 0 .0 2 0.0 2 0.0 2 0.0 2
Queen’ s Pde US 0 .0 2 0.0 2 0.0 2 0.0 2
B u r e lli NS 0 .0 4 0 .0 4 0 .0 4 0.0 5
B u r e ll i SS 0.0 5 0.0 7 0.0 7 0.1 1
Auburn ES 0 .0 4 0 .0 4 0 .0 4 0 .0 4
Auburn US 0 .0 3 0 .0 4 0 .0 3 0.0 3
(cont *d)
commercial uses was utilised. A commercial rent index was defined as 
the annual rental income from commercial uses occupying a building, 
divided by the total area of the building in commercial use - 
n m
CRI = z RC./ z FC. (4.2)
i=i 1 j= i 3
where RC = rent from commercial use
FC = floor area in commercial use
CRI = commercial rent index
This index, in effect, produces an average rent per square foot 
of total floor space used for commercial purposes. In this form the 
index is of little analytical value, however, since changes in 
purchasing power will indicate apparent growth or contraction of the 
CBD. This problem may be overcome either by (i) deflating the rental 
values or (ii) expressing each CRI as a proportion of the peak CRI as 
was done in the land value index method. This calculation was carried 
out for Wollongong for the years 1958, 1967, and 1972, (the CRI for 
each block is shown in Table 4.2) and a 12 percent boundary was plotted 
on Map 4 for each of these years. This 12 percent boundary coincided 
more closely with the planned boundary than did a boundary calculated 
by any other method. However the CRI approach is plagued with the 
same problem which impaired the usefulness of the land value index - the 
absence of strong arguments for any particular cut-off value.
(iv) Dual factor score
Murphy and Vance have come closest to suggesting a suitable 
method of constructing a line which is representative of the zonal 
boundary to the CBD. In 1954 these authors devised a dual factor
8 2 .
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COMMERCIAL
S tr e e t
RENT INDEX 
1958 1962 1967
TABLE 4. 
1972
Crown, S S , K eira to  Church l.O G 1 .0 0 0.83 0.70
” ” Church to  Kembla 0.49 0.56 0.81 0.72
M ” Kembla to  End 0.49 0.18 0.52 0.46
M ” K eira to  Railw ay 0.5 4 0.56 0.62 0.51
" ” Railw ay to  D a rlin g 0.38 0.58 0.63 0.53
Crown, N S, K eira to  Church 0.80 0.99 1.0 0 1.0 0
" " Church to  Kembla 0.46 0.75 0.88 0.91
” " Kembla to  Corrim al 0.41 0.52 0.51 0.47
" ” Corrim al to  End 0.63 0.55 0.53 0.46
" ” K eira to  Railw ay 0.51 0.57 0.62 0.54
" " Railw ay to  D a rlin g 0.25 0.32 0.30 0.35
K e ira , U S, Crown to  Campbell 0.55 0.53 0.56 0.45
" " Crown to  E lle n 0.22 0.26 0.3 4 0.24
K e ira , E S , Crown to  Campbell 0.59 0.47 0.48 0.39
M ” Crown to  E lle n * 0.30 0.30 0.38 0.22
A tchison  ES 0.18 0.15 0.18 0.20
A tchison  US 0 0.33 0.35 0.27
Kenny ES 0 0.19 0.19 0.20
Kenny US 0 0.32 0.30 0.24
E lle n  NS 0.53 0.56 0.55 0.43
Church ES 0.47 0.62 0.61 0.35
Church US 0.32 0.31 0.20 0.26
Kembla ES 0 0.57 0.50 0.45
Kembla US 0.49 0.35 0.33 0.37
Corrim al ES 0 0 0 0
Corrim al US 0.36 0.28 0.49 0.45
Railway Pde. 0 0 0 0
Governors L a . 0 0 0 0
Beimore ES 0 0.86 0.8 4 0.57
Beimore US 0 0 0 0.38
Young ES 0 0 0 0
Young US * 0 0 0.33 0.27
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TABLE 4.2 (cont'd)
S t r e e t 1958 1962 1967 1972
Rauson SS 0 0 0 0
Rauson NS 0 0 0 0
Regent ES 0 0 0 0
Regent WS 0 0 0 0
V ic t o r ia  SS 0 .2 1 0.2 2 0.2 3 0.2 3
V ic t o r ia  NS 0.2 5 0.2 0 0.3 5 0.2 6
H a rk e t, N S, K e ira to West 0 .2 4 0 .1 4 0.1 7 0.18
H ark et, S S , K e ira to West 0 0 0.3 5 0.3 7
H ark et, N S, K e ira to E a s t 0 .8 0 0.6 6 0 .6 3 0 .5 4
H ark et, S S , K e ira to E a s t 0 .2 4 0.3 1 0 .3 3 0.3 1
Queen*s Pde ES 0 0 0 0
Queen*s Pde WS 0 0 0 0
B u r e lli  NS 0 0.27 0.2 8 0.2 8
B u r e lli  SS 0 .3 5 0 .5 4 0.4 9 0.4 1
Auburn ES 0 .3 7 0.2 9 0.3 1 0 .2 4
Auburn WS 0 .1 4 0.1 3 0.2 1 0.2 2
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score for delimiting the CBD.^ Two indices were ultimately suggested:
(i) the central business height index 
m
CBHI = E FC./S (4.3)
j=l J
where FC = the floor space in CBD use 
S = the site area
(ii) the central business intensity index 
m n
CBII = ( E FC,/ E F •).100 (4.4)
j=l J i=l J
where F = the total floor space (put to any use).
The components of these indices were summed over a street block prior 
to calculation. A limiting value of one was placed on the CBHI "... 
the equivalent of a one storey building devoted to central business uses 
and covering the entire block", and a limiting value of 50 percent was 
placed on the CBII "... since it was felt that unless half of the 
available space was devoted to central business uses a block could 
hardly be considered as belonging to the CBD". Thus the constraints were 12
1. Cf. Murphy and Vance, "Delimiting the CBD", op.cit. The delimitation 
was in an expost sense. That is, the commercial uses (to Murphy
and Vance the CBD uses) already occupied the space. The authors 
were concerned with the problem of whether sufficient 'CBD'
(in the present case 'commercial' cf. p .86 below) firms occupied 
a particular area for that area to be classified as being part of 
the CBD. Precisely what these authors thought was 'sufficient' 
is outlined in the above text.
2. Ibid., p. 209. Non-CBD uses were those which did not conform 
to some preconceived notion of what uses 'belonged' to the CBD.
So that, for instance, manufacturing activities, residential uses 
and governmental uses were regarded by Murphy and Vance as non- 
CBD in character.
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m n
t FC./ z S, >1 (4 .5 )
j=1 J 1=1 1 _
m n
(r FC./ E F-).100 > 50 
j=l J 1-1 1 "
The application of these indices required the authors to 
institute four rules.^ Bowden extended rule one so that "... to be 
included in the central business district a potential CBD block had 
to be connected with the core area (of contiguous CBD blocks) on at 
least one of its four fronts". He argued that this extension was not 
only consistent with the theoretical view of the shape of the CBD as
# o
a tilted square, but was also consistent with the Murphy-Vance 
empirically based view of the CBD as a quadrate cross.^
Indices similar to those devised by Murphy and Vance have been 
adopted in the present study. However, in the present analysis all 
of the CBIIs were equated to one hundred for two reasons. Firstly 
the concept of CBD use, as utilised by Murphy and Vance, was abandoned. 
It was thought to be incorrect to speak of a CBD use as such. Any 
commercial use 'belongs' to a CBD if it can afford to be there. Whether 
a use can afford to belong will depend on a number of factors, perhaps 
the most important of which will be the market area of the city.
1. Ibid., p. 219.
2. Bowden, M. J. "Downtown Through Time: Delimitation, Expansion 
and Internal Growth", Economic Geography, Vol. 47, No. 2, 1971, 
p. 125.
3. Cf. Hartman, G. W. "The Central Business District - A Study in 
Urban Geography", Economic Geography, Vol. 26, 1950.
4. This suggests nothing more than that development tends to be 
primarily along the main streets.
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As the city grows the population will reach threshold levels for 
different land use types (or for larger versions of the same land use 
type). If the CBD is the most favourable location then such 'new' 
uses may displace (via competitive bidding for available space) the 
existing ‘CBD uses'. Secondly, there were single dwelling units 
occupying sites close to the 'heart' of the business district for which 
floor space information was not available (or rarely available).
Because of this incompleteness residential space did not enter the 
index. Therefore, in formulation 4.4, since commercial use (in the 
CBD) and 'CBD use* were considered to be one and the same thing, and 
since residential use did not enter the index, FC was equated with F 
(by definition) and thus all of the CBIIs were equated to one hundred.
For present purposes, then, the only Murphy-Vance index of any practical 
use was the CBHI (see Table 4.3). Now, the nature of early development 
in the CBD was such that often not more than 50 percent of the site 
was utilised (i.e. was covered with a building). Therefore a constraint 
of CBHI >0.5 (for the entire block) was adopted.
Map 5 indicates boundaries for the years 1958, 1967 and 1972 based 
on this method (the indices are shown in Table 4.3). The CBD is confined 
to the two main throughroutes of Crown and Keira Streets throughout most 
of the period. In fact the indices suggest that there was relatively 
little change in the boundaries throughout the study period.
However the indices did not remain completely stable throughout 
the period. Of the fringe areas outside the core the area of primary 
expansion appeared to be south of Crown Street, particularly Auburn ES,
TABLE 4.3
nURPHV/VflNCE CBHI*
S t r e e t _________________________________________1958 ..  1962 _ ..... 1967 1972
Crown, S S , K eira  to  Church
t i h Church to  Kembla
« i t Kembla to  End
» h K eira to  Railw ay
h h Railw ay to  D a rlin g
Crown, NS, K eira to  Church
« h Church to  Kembla
h h Kembla to  Corrim al
h i t Corrim al to  End
h h K iera to  Railw ay
h i t R ailw ay to  D a rlin g
K e ira , U S, Crown to  Campbell
h I I Crown to  E lle n
K e ira , E S , Crown to  Campbell
« I I Crown to  E lle n
A tch iso n  ES 
A tch iso n  US 
Kenny ES 
Kenny US 
E lle n  NS 
Church ES 
Church US 
Kemble ES 
Kembla US 
Corrim al ES 
Corrim al US 
Railw ay Pde. 
Governors L a . 
Belmore ES 
Belmore US 
Young ES 
Young US
0,9 4 1.5 8 2.48 2.47
0.68 0.83 0.91 0.92
0.35 0.37 0.37 0.38
1 .2 0 1.1 6 1.2 4 1.2 8
0.07 0.43 0.44 0.44
0.57 0.61 0.62 0.51
0.42 0.60 0.60 0.67
0.40 0.46 0.86 0.48
0.17 0.17 0.17 0.17
0.73 1 .1 0 1.09 1.09
0.26 0.26 0.26 0.35
0.5 4 0.78 0.78 0.82
0.35 0.45 ' 0.47 0.59
0.65 0.65 0.95 0.98
0.14 0.16 0.17 0.22
0.15 0.15 0.15 0.16
0 0.01 0.06 0.30
0 0.08 0.21 0.27
0 0.06 0.16 0.22
0.03 0.03 0.03 0.03
0.22 0.36 0.36 0.36
0.42 0.45 0.45 0.44
0 0.11 0.16 0.22
0.1 0 0.16 0.16 0.20
0 0 0 0
0.29 0.29 0.29 0.29
0 0 0 0
0 0 0 0
0 0.15 0.15 0.15
0 0 0 0.02
0 0 0 0
0 0 0.03 0.07
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TABLE 4.3 (cont'd)
S tr e e t 1958 1962 1967 1972
Rauson SS 0 0 0 0
Rauson NS 0 0 0 0
Regent ES 0 0 0 0
Regent US 0 0 0 0
V ic t o r ia  SS 0.03 0.08 0.08 0.20
V ic t o r ia  NS 0.09 0.09 0.19 0.32
M arket, N S, K eira  to  U est 0.11 0.18 0.42 0.55
M arket, S S , K eira to  U est 0 0 0.1 0 0.10
M arket, N S, K eira  to  E a st 0.22 0.62 0.62 0.62
M arket, S S , K eira  to  E a st 0.0 4 0.04 0.04 0.07
Queen's Pde ES 0 0 0 0
Queen's Pde US 0 0 0 0
B u r e lli  NS 0 0.03 0.03 0.20
B u r e lli  SS 0.02 0.02 0.2 0 0.44
Auburn ES 0.07 0.07 0.3 0 0.48
Auburn US 0.12 0.12 0.31 0.36
* The C e n tr a l B u sin ess H eigh t In d e x . Note th a t  a l l  o f  the C B I I 's  were 
equated to  one hundred (see t e x t ) .
Burelli SS, and Kenny Streets where the commercial expansion between 
1962 and 1972, and relative to 1962 was 85 percent, 95 percent and 
70 percent respectively.^ In the same period there was also some 
change in the area west of Keira Street. For example, the commercial 
area at the west end of Market Street grew by about 33 percent relative 
to 1962, while in Victoria Street the change was about 34 percent.
4.3 The Study Area and its Emerging Maturity
(i) Locational pattern of land uses in the CBD.
Maps 6 , 7 and 8 show the broad patterns of land use in the CBD in 
1972 and to aid discussion a series of concentric circles, drawn around
2
the PLV point at 300 feet intervals, has been superimposed on the pattern. 
In addition, Table 4.4 summarises the distribution pattern by major land 
use categories. It shows the percentage concentrations of each land use 
in both Crown and Keira Streets and concentrations in the concentric 
zone (see Maps 6 , 7 and 8 ).
Downtown shopping areas have been traditionally oriented to comparison
3
goods, to the major Department stores, to specialty high-order retailing 
and interspersed with convenience-goods, restaurants and the like. With 
increasing city size there also tends to be quite well-defined, specialised 
land use areas (entertainment, financial and other ‘districts'). In
4
Wollongong the central area obviously shows signs of immaturity;
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1. All streets outside the core contained less than fifty percent 
commercial development.
2. Information in more detail and for each year was, in fact, mapped. 
However the large scale necessary for working with the maps (plotting 
individual land uses) made it impractical to include these maps 
(thirty nine in all) with the thesis. The high cost of cartographical 
work and map reduction made it prohibitively expensive to reduce all 
maps to the size of Maps 2, 3, 4 and 5.
3. See over page.
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Footnotes 3 and 4 continued from page 90.
3. The notion of attributing some ordinal rank to retailing activities 
is perhaps most often associated with the work of Berry (Cf. Berry, 
B.J.L. and Garrison, W. L. "Recent Developments of Central Place 
Theory" in Papers and Proceedings of the Regional Science 
Association, Vol. IV, 1958, other references are provided in the 
Bibliography - Appendix G) and is widely used in the literature 
on retail location (Cf. Simmons, J. The Changing Pattern of 
Retail Location, Department of Geography, Research Paper No. 92, 
University of Chicago, Chicago, 1964). The conceptualisation is 
best explained by Berry" (1) From the supply side, different 
commercial functions have different conditions of entry (thresholds), 
and thus demand minimum trade areas of different sizes for their 
support; and (2 ) on the demand side, consumers spend differing 
portions of their income on different goods and services, and 
purchase them with differing degrees of frequency. Low threshold, high 
frequency functions are found in lower level nucleations ("convenience 
goods centres"), whereas high threshold, low frequency functions 
are found in higher-level nucleations serving large trade areas 
("shopping goods centres"). (Berry, B.J.L. Commercial Structure 
and Commercial Blight, Department of Geography, Research Paper 
No. 85, University of Chicago, Chicago, 1963, p. 21). The higher 
the minimum required trade area the higher the order (level) of the 
retail outlet (retailing may be defined to incorporate any activity 
whereby the sale of a service constitutes its essential object - 
see p. 117 below). Specialty shops such as leather goods stores, 
antique dealers and so on ... are higher order activities in that 
the goods are of a special nature and only appeal to a relatively 
small proportion of the population (hence 'specialty high order 
retailing'). In order for the store to be a viable proposition a 
large population (trade area) is required. (Such shops locate in 
large commercial clusters, rather than in isolation, for the 
reasons given in Chapter 5 below). 4
4. Maturity/immaturity in the CBD is used in a comparative sense only.
For example, in the Wollongong CBD one can still find single 
dwelling residences (see tables 4.3, 4.4 and 4.5). Now, if this 
could be compared with the CBDs of some of the larger cities, 
such as Sydney's CBD or New York's Manhatten district, it is unlikely 
that one would find sites given over to single dwelling residences.
As the Wollongong population increases, and new threshold population 
levels are established, it is likely that all residential activities 
will be 'pushed out' of the Wollongong CBD. Relative to that time, 
or relative to larger cities, Wollongong may be thought of as still 
showing some signs of immaturity. (On the temporal aspect it is 
conceivable that some future event may arrest all further change 
in the Wollongong CBD. However, this is an unknown factor, A 
guide to the future is often best provided by past information 
and table 4.5 suggests that residential activities are currently 
being 'pushed out' of the Wollongong CBD. Relative to the time 
when there may not be any single dwelling residences in the CBD, 
the Wollongong CBD in a sense, may be considered immature).
Further discussion on Wollongong CBD's emerging maturity is 
provided on pages 101 and 109 below.
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TABLE 4.4
1972 PERCENTAGE DISTRIBUTION OF MAJOR LAND USE 
TYPES IN THE C .B .D .
C .B .D . ZONES1
Land Use Level Crown Keira 1 2 3 4 5 6 7
Food Ground 82 8 12 4 16 16 6 28 18
F ir s t 100 0 0 0 0 100 0 0 0
Merc G 78 o2 34 14 43 0 28 0 14 0
F 100 0 0 100 0 0 0 0 0
Appa G 91 10 21 18 20 23 0 18 2
F 92 8 25 25 33 8 0 0 8
Furn G 47 30 9 23 21 17 4 17 9
F 33 66 0 33 0 0 33 33 0
Auto G 21 21 0 0 9 21 21 30 21
F 100 0 0 0 100 0 0 0 0
Othr G 73 17 12 19 16 22 4 19 9
F 100 0 33 0 0 33 0 0 33
liihsl G 18 34 4 6 24 24 22 12 6
F 80 20 7 40 27 13 7 7 0
F nee G 54 33 14 18 23 16 7 18 4
F 52 27 21 7 41 14 3 14 0
Prfn G 15 20 0 30 20 0 25 25 0
F 54 27 12 19 38 12 8 8 4
3
Csvcl G 25 9 0 9 34 31 0 0 25
Csvc2 G 24 12 0 12 18 18 18 18 18
F4 40 12 8 12 12 48 12 0 8
Entr G 49 20 8 10 19 18 14 21 11
F 72 7 21 10 28 10 7 14 10
Rsdn G 4 6 0 2 11 41 17 11 17
F 70 23 7 9 9 23 7 30 14
1 = Figures have been rounded.
2 = At the time o f the survey the old Anthony Horderns sto re was vacan t.
3 = C sv cl -  m edical.
Csvc2 -  other community s e r v ic e s .
4 = t o t a l  community s e r v ic e s .
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but it is apparent that, even at this scale of city sizes, some of the 
forces at work at the larger scale still operate.
Table 4.4 suggests the importance of Crown Street as a location 
for the greater proportion of shops selling apparel, foodstuffs, 
general merchandise and other retail goods, and offices handling finance, 
insurance and real estate. Apparel stores are highly concentrated in 
Crown Street - with 91 percent of all apparel land use at ground level 
and 92 percent at first floor level. Moreover, this land use was 
concentrated within the 4 inner CBD zones and most of the remaining 
apparel land use was in the Piccadilly Centre.
Foodstores were also highly concentrated in Crown Street - 82 
percent of all foodstores - though in this case concentration was 
in the outer zones. General merchandise stores and those defined as 
other retail stores had a 78 percent and 73 percent concentration 
respectively in Crown Street. The fourth major land use activity 
located in Crown and Keira Streets was concerned with finance, insurance 
and real estate - with 54 percent and 33 percent respectively - though 
clearly there exists some dispersal of these activities into less 
central locations.
Two land use activities - entertainment and furniture - had 
similar proportions along Crown Street (49 percent and 47 percent 
respectively) and are usually associated with the outer edges of the 
CBD. In Wollongong 30 percent of furniture and appliance stores are 
located along Keira Street and the remaining 23 percent of these 
stores are located in the area to the south of Crown Street.
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Extensive sites and low value land are required for auto- 
oriented, wholesale and admini strative-type land uses and each of 
these activities is clearly relegated to the outer areas of the CBd J 
About 20 percent of auto-oriented land use is located in Crown Street 
and the same proportion in Keira Street but in both cases showrooms 
or lots are located on the edge of the most intensively used areas. 
Wholesale activities are predominantly concentrated in outer zones and 
particularly in the area south of Crown Street. In close accord with 
the rather classic pattern, specialist medical services are concentrated 
in an off-centre though adjacent location in Market Street - 63 percent - 
with a secondary concentration near the hospital at the Western end 
of Crown Street.
Lack of data makes it difficult to gauge the importance of the 
CBD as a retailing centre. However an indication of its importance 
may be obtained by comparing the number of retail establishments in 
the CBD with the number of such establishments in the city as a whole.
This may be carried out in an approximate manner for the two years in
p o
which the broader information was available - 1956/57 and 1968/69.
In 1956/57 there were 1,104 retail and service establishments in the 
Greater Wollongong area compared with 392 on the ground and first 
floors in the CBD (Table 4.5) which represented 35.5 percent of such 
establishments (28.3 percent of these were located at ground floor 
level). In 1968/69 there were 1,932 retailing and service establishments 
in the Greater Wollongong area compared with 423 such establishments on 1
1. See the discussion in Chapter three above and Chapter ten below on 
this notion of land uses requiring large areas being relegated to 
the periphery.
2. CBCS Yearbook of N.S.W. Vol. 60, 1969, p. 167.
3. CBCS Economic Censuses: 1968/69 Retail Establishments and 
Selected Service Establishments, reference No. 11.9, p. 9.
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on the ground and first floors in the CBD in 1966/67 (Table 4.5) 
which represented 21.9 percent of such establishments (18.2 percent 
of which were located on the ground floor). In both years a relatively 
large proportion of retail trade appears to have been centred on the 
CBD. However, at least between 1958 and 1967, there appears to have 
been a relative decline in the importance of the CBD as a retailing 
centre.*
Residences still exist within the area defined as the CBD, 
and even along the two major commercial axes, Crown and Keira Streets.
In immediately adjacent locations, the trend is towards the establishment 
of higher density housing. But as a mark of the immaturity of the 
central area old, blighted residences exist almost cheek-by-jowl with 
commercial land uses.
(ii) Land use changes 1958-1972
Some of the more important land use changes in the period 1958 
to 1972 may be readily described. These changes point to an emerging 
maturity in the Wollongong CBD, a perceptible step towards the establishment 
of the CBD as a regional CBD. 1
1. The Retail Traders Association would not divilge any information 
on sales turnover,either by volume or value,so that analysis was 
limited to numbers of establishments. The conclusion in the text, 
of course, is based on the limited information available. The 
definition of retailing, for comparative purposes, is here 
restricted to the selling of goods and 'selected1 services. If 
the information was available to ascertain relative change on the 
basis of the definition of retailing adopted on p.117 below a 
different conclusion could well emerge.
TABLE 4.5
LAND USE CLASSIFICATION AND TOTAL NUMBER OF LAND USE 
TYPES ON THE GROUND AND FIRST FLOORS IN THE C .B .D .
TOTAL NUMBER
19721 19671 2 19583
Land Use Com position G4 F5 G F G F
Food Food s t o r e s , e a tin g  and drink­
in g estab lish m en ts 50 2 72 6 61 3
Merc General merchandise -  d e p a rt-
ment, v a r ie ty  and gen eral sto r e s  7 3 9 6 11 3
Appa A p parel, a c c e s s o r ie s  -  sh o es, 
c lo t h in g , m a te ria ls 56 14 58 11 58 17
Furn F u r n itu r e , home fu r n is h in g s  & 
ap p lian ce d e a lers 47 2 39 5 30 7
Auto Automotive s a le s  and s e r v ic e ,  
m o to rcycle , a ir  c r a f t ,  and 
boat d ealers 44 1 24 2 33 5
Othr Other r e t a i l i n g  -  m usic, hard­
ware, je w e lle r y , a n tiq u e s, 
ch em ist, camera, p e t , f l o r i s t ,  
newsagent, sp o rts 69 3 76 5 61 15
Whsl W holesale, l i g h t  in d u s tr y , 
tr a v e l and tr a n s p o r t, and 
sto rage 49 15 50 20 28 9
Fnce Real e s t a t e , fin a n c e , insurance 56 29 50 29 32 25
Prfn S o l i c i t o r ,  a r c h i t e c t ,  account­
ant e t c . ,  g o v t . adm. 20 26 26 44 39 41
Csvc M e d ical, chu rch , c h a r it y ,  
a s s o c ia t io n s , unions 49 25 39 28 30 24
Entr Entertainm ent and personal
Centr s e r v ic e , e .g .  c a f e s , cinem as, 
beauty p arlo u rs 80 29 73 37 58 30
527 149 516 193 441 179
Rsdn R e s id e n tia l -  s in g le  dw ell­
in g s  and f l a t s 185 43 242 43 289 36
712 192 758 236 730 215
1. Source = F ie ld  Survey.
2. Source = 1966/67 C iv ic  Survey, Wollongong Town Planning Department.
3. Source = 1957/58 C iv ic  Survey, Wollongong Town Planning Department.
4 . G -* ground f l o o r .
5. F -  f i r s t  f l o o r .
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Table 4.5 summarises the land use changes in the period.
Ground floor commercial uses increased from 441 to 516 between 1958 and 
1967 with increases in food, furniture and applicances, other retailing, 
wholesaling, finance and real estate, community services and entertainment. 
The number of apparel stores remained constant and first floor activities 
increased from 179 to 193. Between 1967 and 1972 the number of ground 
floor commercial activities increased only marginally from 516 to 527 
while the total number of first floor activities actually decreased. 
Indicative of the growing commercial importance of the central area 
was the decrease in ground floor uses given over to residence - from 
289 in 1958 to 185 in 1972.
Perhaps the most predictable and overdue change was the exit
of hotels from the peak value zones and their replacement by retailing
activities.^ The 1958-1972 period saw the closure of 3 hotels - the
old Flinders Inn Hotel, diagonally opposite the PLV site on the corner
of Crown and Keira Streets, was converted to a women's shopping area
with boutiques, hair stylist, jeweller etc.; the Commercial Hotel on the 
%
corner of Crown and Church Streets was demolished and replaced by 
David Jones Department store which was opened about 1966; and the Royal 
Hotel, on the corner of Crown and Keira Streets directly opposite the 
PLV site in Crown Street, was closed in 1971 and eventually demolished 
to make way for the present Abbey-Orchard shopping-office complex. 1
1. Hotels in the Wollongong CBD depend primarily on bar trade and
bottle (can) sales rather than lodging provision. With the growth 
of urban Wollongong, Hotels were established in the suburbs thus 
taking a great deal of custom from the CBD hotels.
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Two large shopping centres were opened in the central area during 
the period - the Piccadilly Centre in 1961 and Woolworth's 'family' 
shopping centre in Burelli Street about 10 years later. Both centres 
had off-street parking and both were potentially significant 'attractors' 
of customer traffic. But the 'fringe' location of Piccadilly Centre, 
isolated from the eastern end of Crown Street by the rail line and with 
virtually no pedestrian traffic generators to the west, has limited its 
popularity and development. The Woolworth's centre on the other hand, 
has become an extremely important shopping focus. (In a consolidating 
move the firm closed two of its Crown Street variety stores, though not 
simultaneously).
There were a number of other major changes. Coles variety store 
expanded its operations in Crown Street (though the neighbouring building, 
directly on the PLV site, changed its ground floor land use more than 
half a dozen times throughout the period!). Anthony Horderns Department 
store, in Keira Street, finally succumbed and was taken over by Walton's 
Department store for a very short period before eventually being leased 
by Norman Ross Discounts. Walton's Department store moved from a site 
almost opposite the present David Jones building to its present location - 
occupying the former Woolworth's and Marcus Clarke's buildings. The 
Rural Bank shopping arcade in lower Crown Street was also opened during 
the period.
The closure of 3 cinemas - the Savoy in Church Street, the Crown 
theatre in Keira Street and the Civic theatre in Kembla Street - reflected 
changing consumer behaviour in the face of the widespread diffusion of 
television. However, the Regent theatre opened on its present site at 
the beginning of the period and remains the only cinema in the central
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area. Not all entertainment land uses vacated the city however. The 
Ironworkers Building in Crown Street, which was to house retailing, office 
and entertainment activities, was under construction in 1958 as also 
was the Worker's Club in Market Street. In Burelli Street Wollongong 
Leagues Club was extended and renovated during the period, as was the 
R.S.L. Club in Church Street.
There was considerable change in finance-related activities.
There were important new insurance buildings opened during the period - 
the C.M.L. building in 1965/66 and the New Zealand Victoria Insurance 
building in Market Street. First class office accommodation came later 
in the period with the construction of the I.M.B. building (in Crown 
Street) and Lombard House in Market Street.
Current developments in the central area - the Crown Central 
complex, the Bank of N.S.W. building, both in Crown Street, and the 
motel-office complex in Keira Street - will alter present patterns 
quite dramatically.
(iii) Some features of the property market in central Wollongong. 
Activity in the market
As shown by Table 4.6 the sales market in Wollongong was a moderately 
active one throughout the study period. On average about 5 percent of 
all properties changed hands each year, although the range varied from a 
low of about 3 percent in 1964 to 10 percent in 1969. In actual number 
of transactions this represented 20 sales in 1964 and 67 in 1969. The 
mean number of sales each year was 33. Four hundred and ninety four 
properties, representing about 70 percent of all properties, changed 
hands throughout the period.
PROPERTY TRANSACTIONS
YEAR
Vacant Property S a le s  
% o f
No. T o tal Value $
Improved Property S a le s  
% Gf
No. T otal Value $
1958 7 24.1 94,580 22 75.9 900,630
1959 13 31.7 275,916 28 68.3 1,076,700
1960 12 25 207,140 36 75 1,350,454
1961 4 16.7 51,400 20 83.3 674,100
1962 9 34.6 177,000 17 65.4 1,214,876
1963 8 30.8 131,160 18 69.2 765,176
1964 8 40 177,700 12 60 518,000
1965 9 29 591,500 22 71 978,700
1966 4 17.4 45,600 19 82.6 1,148,300
1967 11 47.8 218,900 12 52.2 387,576
1968 10 35.7 128,210 18 64.3 927,750
1969 29 43.3 854,631 38 56.7 1,983,251
1970 10 23.8 261,000 32 76.2 2,234,300
1971 10 26.3 204,950 28 73.7 1,834,130
1972 8 28.6 436,810 20 71.4 1,406,410
mean = 30.3% mean = 69.7% mean
SD
TABLE 4.6
T o tal S a le s Property tr a n sa ctio n s
as a Proportion o f
N o._________ Value % T o tal P ro p erties
29 995,210 4 .2
41 1,352,616 5.9
48 1,557,594 6.9
24 725,500 3.5
26 1,391,876 3.8
26 896,336 3.7
20 695,700 2.9
31 1,570,200 4 .5
23 1,193,900 3 .3
23 606,476 3 .3
28 1,055,960 4 .0
67 2,837,882 9.6
42 2,495,300 6 .0
38 2,039,080 5 .4
28 1,843,220 4 .0
33 mean = 4.7%
12.45
oo
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Of the total number of properties which changed hands each year, 
on an average about 30 percent were vacant allotments. This proportion 
varied from about 17 percent in 1961 to about 48 percent in 1967.
Ownership status.
The activity in the sales market was accompanied by a remarkable 
change in the ownership status in Wollongong. This change provided 
perhaps one of the clearest indications of Wollongong's emerging maturity. 
Table 4.7 provides information on ownership by type of owner for each 
year in the study period.^ The most interesting information is provided 
by the proportion of properties, in each classification, to total 
properties. The two outstanding features were the growth in corporate 
ownership status and the decline in single proprietor ownership status 
throughout the period. Corporate ownership grew from 26.1 percent of 
total properties in 1958 to 41.1 percent in 1972. Classifying corporate 
bodies according to whether they are public or private companies it 
may be observed that the number of properties owned by publicly listed 
companies remained relatively stable at around 15 percent throughout 
the period. On the other hand, the number of properties owned by private 
companies increased dramatically from 11.6 percent in 1958 to 26 percent 
in 1972. The decline in the number of properties owned by single 
proprietors can only be described as violent. The proportion decreased 
from about 49 percent in 1958 to 29 percent in 1972. Much of the decline 
in single proprietor ownership can be attributable to the exodus of 
single dwelling residences from the centre (see Chapter 5) and to the 
tax and financial advantages which accrue to corporate ownership 1
1. Data on the owner and the owner location were obtained for each 
property each year.
OWNERSHIP STATUS
YEAR
Un­
known % L t d .1 % p/ l 2
1958 2 0 .3 101 14.5 81 11.6
1959 2 0 .3 103 14.8 96 13.8
1960 2 0 .3 109 15.7 108 15.5
1961 2 0 .3 108 15.5 120 17.2
1962 2 0 .3 106 15.5 124 18.1
1963 2 0 .3 107 15.4 129 18.5
1964 2 0 .3 110 15.8 131 18.8
1965 2 0 .3 111 16 .0 135 19.4
1966 3 0 .4 110 15.8 144 20.7
1967 4 0.6 105 15.1 150 21.6
1968 5 0 .7 105 15.1 153 22.0
1969 6 0.9 107 15.3 163 23.3
1970 5 0.7 105 15.0 169 24.2
1971 7 1 .0 109 15.6 173 24.7
1972 7 1 .0 106 15.1 182 26.0
1 . P u b lic  company and w holly owned s u b sid ia ry <
2 . P r iv a te  company.
3 . P a rtn e rsh ip .
4 . S in g le  p r o p r ie to r .
a .  Source -  Valuer 
and Owner Return
General
F i l e s .
V alu ation  Records
(D
m
TABLE 4.7
NUMBER OF PROPERTIES IN EACH CLASS
Partner** % Prop^ % P u b lic 5 % Other % T otal
108 15.5 340 48.9 37 5 .3 27 3 .9 696
104 15 .0 328 47.3 36 5.2 25 3 .6 694
106 15.3 305 43.9 40 5.8 25 3 .6 695
105 15.1 295 42.4 41 5.9 25 3 .6 696
104 15.2 282 41.1 43 6 .3 25 3.6 686
110 15.8 279 40.1 43 6 .2 26 3.7 696
107 15.4 275 39.6 44 6 .3 26 3.7 695
108 15.5 269 38.7 45 6 .5 25 3 .6 695
107 15.4 260 37.4 46 6.6 26 3.7 696
103 14.8 262 37.6 44 6 .3 27 3.9 695
105 15.1 253 36.4 48 6.9 29 4 .2 698
100 14.3 234 33.4 57 8.1 33 4 .7 700
100 14.3 225 32.2 60 8 .6 34 4 .9 698
101 14.4 211 30.1 63 9.0 36 5.1 700
99 14.1 203 29.0 66 9 .4 37 5 .3 700
5« Fe d e ral, s ta te  and lo c a l  government.
6 . Other — churches, c h a r ita b le  o rg a n isa tio n s e t c .
7 . T o tal number o f p ro p erties may a lt e r  due to  
amalgamations and su b d iv isio n s -  there may a lso  
be a random counting e rr o r .
103.
especially in the light of redevelopment potential. Other changes.in 
ownership status were less dramatic. There was a very slight but 
definite decline in partner ownership from 15.5 percent in 1958 to
14.1 percent in 1972. Government ownership almost doubled from 5.3 percent 
to 9.4 percent. The number of properties owned by church and charitable 
organisations increased from 3.9 percent to 5.3 percent.
As indicated by Table 4.8 changes in the location (home address) 
of the owner were less pronounced. As expected by far the majority of 
property owners had an address as listed in the Wollongong Statistical 
District. However there was a slight decline in this number throughout 
the period, from 71.6 percent of total properties in 1958 to 67.4 percent 
in 1972. The number of properties whose ownership address was listed 
as Sydney increased from a sizeable 24.5 percent in 1958 to 29 percent 
in 1972. One would expect that as Wollongong grew, and investment and 
capital gain opportunities improved, outside bodies would tend to widen 
their interests in the local community.
Tenancy status.
Throughout the study period the tenancy status was remarkably stable 
in spite of the ownership and land use changes which had taken place.
Table 4.9 indicates that properties which were owner occupied averaged 
40.7 percent of total properties each year with a standard deviation of
1.3 percent. Furthermore, an average of 50.1 percent of all properties 
(SD of 0.73 percent) had tenants each year. An interesting feature 
of the table is the increase in the number of vacant allotments each 
year. The primary cause of this was due to the purchase and demolition 1
1. Such as the Railway Street project proposed by Howell and Company,
Sydney based developers (I.D.M., 13/10/71), but yet to be undertaken.
TABLE 4.8
OWNER LOCATION STATUS8 (By number): 
HEAD OFFICE OF PROPERTY OWNER IN -
YEAR W .S .D .1 %
2Sydney % 0 N.S.W •3 5« In ter^ % T o tal
1958 498 71.6 173 24.9 12 1 .7 13 1.9 696
1959 497 71.6 175 25.2 12 1 .7 10 1 .4 694
1960 492 70.8 181 26.0 10 1 .4 12 1 .7 695
1961 494 71 176 25.3 10 1 .4 16 2.3 696
1962 494 72.0 179 26.1 10 15. 3 0 .4 686
1963 491 70.5 182 26.1 8 1 .1 15 2.2 696
1964 486 69.9 186 26.8 8 1 .2 15 2.2 695
1965 481 69.2 193 27.8 8 1 .2 13 1 .9 695
1966 478 68.7 193 27.7 8 1 .1 17 2 .4 696
1967 484 69.6 189 27.2 8 1 .2 14 2 .0 695
1968 483 69.2 189 27.1 8 1 .1 18 2.6 698
1969 484 69.1 188 26.9 7 1 .0 21 3 .0 700
1970 480 68.8 197 28.2 6 0.9 15 2.1 698
1971 472 67.4 204 29.1 6 0.9 18 2.6 700
1972 472 67.4 203 29 7 1 .0 18 2.6 700
1 . Wollongong S t a t i s t i c a l  D i s t r i c t . 3 . Other Neu South Wales lo c a tio n s .
2 . Sydney and Suburbs. 4 . In te r s t a t e .
a . Source -  Valuer General V aluation Records
and Ouner Return F i l e s .
PROPERTY 1
O.O.
YEAR
1
0 . 0 . %
u ith  2 
Tenants ¡*
T 3 Ten. ¡* Govt
1958 284 40.6 51 7 .3 305 44.1 0
1959 282 40.6 49 7.1 306 44.1 0
1960 287 41.3 49 7.1 299 43 0
1961 291 41.8 52 7.5 292 42.0 0
1962 292 42.6 49 7.1 284 41.4 0
1963 290 41.7 51 7.3 292 42.0 0
1964 285 41.0 53 7.6 295 42.4 0
1965 285 41.0 52 7.5 298 42.9 0
1966 283 40.7 53 7.6 299 43.0 0
1967 286 41.2 54 7.8 297 42.7 0
1968 291 41.7 54 7.7 292 41.8 0
1969 279 39.9 56
□
.
C
O 295 42.1 1
1970 273 39.1 57 8.2 293 42.0 1
1971 269 38.4 54 7.7 295 42.1 1
1972 265 37.9 53 7.6 295 42.1 1
1 . Completely ouner occupied.
2. Ouner occupied u ith  ten an ts.
3 . Completely tenanted.
4 . Government (Federal, S ta te , Local le a se d ).
5. Other (churches, c h a r itie s  e t c .)
6 . Vacant B u ild in g.
TABLE 4.9
TENANCY STATUS
t Other 5 %
Vac.
Bldq. %
V a c ._
Land % Tota.
0 3 0.4 2 0.3 51 7.3 696
0 3 0.4 2 0.3 52 7.5 694
0 3 0.4 4 0.6 53 7.6 695
0 3 0.4 4 0.6 54 7.0 696
0 3 0.4 4 0.6 54 7.9 686
0 4 0.6 4 0.6 55 7.9 696
0 4 0.6 4 0.6 54 7.8 695
0 4 0.6 4 0.6 52 7.5 695
0 4 0.6 4 0.6 53 7.6 696
0 4 0.6 3 0.4 51 7.3 695
0 4 0.6 3 0.4 54 7.7 698
0.1 4 0.6 3 0.4 62 9.9 700
0.1 4 0.6 3 0.4 67 9.6 698
0.1 4 0.6 3 0.4 74 10.6 700
0.1 4 0.6 3 0.4 79 11.3 700
7. Vacant land - the increase in vacant lo t s i s
la r g e ly  due to the purchase and dem olition  
o f old r e s id e n tia l prop erties by the lo c a l  
government to make way fo r  car parking pro­
j e c t s ,  Another fa c to r  was the purchase and 
dem olition of r e s id e n tia l p ro p e rtie s, by 
development companies, fo r  redevelopment pur­
poses.
*S
0l
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of old residences, on the periphery of the CBD, by local government to 
make way for carparking projects. A secondary cause was due to the 
purchase and demolition of old properties by private enterprise to make 
way for redevelopment projects.^
Investment returns
Babcock's rule of thumb in calculating rates of return on real
estate properties was utilised to indicate the type of return experienced
2
by investors in the Wollongong CBD property market. In this case the
rate of return was measured as the ratio between total net income before
taxes, depreciation or financing charges, as a percentage of the total
value of the property. In the absence of more precise information this
3
method provides a rough indication of the internal rate of return.
The return was calculated for each property in the CBD core.
Table 4.10 lists the results by street block and for the core as
a whole. It may be observed that good returns were available on real
4estate in the CBD core throughout the study period. The mean return
1. Such as the Railway Street project proposed by Howell and Company, 
Sydney based developers (I.D.M., 13/10/71), but yet to be undertaken.
2. Babcock, F. M. The Valuation of Real Estate, Macmillan, New York, 
1932, p. 440.
3. The internal rate of return may be calculated by the following
formula: „n .
Po = z Ri/O+r)1 + Pn/(l+r)n 
i=l
where Po - present price, Ri = annual lease payment in period i 
payable in arrears; Pn = value of reversion in period n; n = the 
number of periods in the lease; r = internal rate of return 
(Cf. Wendt, P. F. and Cerf. A. R. Real Estate Investment Analysis 
and Taxation, McGraw-Hill, New York, 1969, p. 32). However this 
formulation requires information which was not available to the 
author. Therefore, Babcock's method, as given above, was utilised.
4. These are returns on the property as such. They give no indication 
of the return to the business housed by the property.
RETURNS TO PROPERTY OWNER
S tr e e t Block Code
Crown, NS, Keira to  Railway 1 Mean
SD
Crown, NS, Keira to  Church 2
Crown, NS, Church to  Kembla 3
Crown, NS, Kembla to  Corrim al 4
Crown, S S , Keira to Railway 5
Crown, S S , Keira to  Church 6
Crown, S S , Church to Kembla 7
Crown, S S , Kembla to Corrim al 8
K e ira , US, Crown to E lle n 9
K e ira , US, Crown to Market 10
K e ira , US, Market to  Campbell 11
K e ira , ES, Crown to E lle n 12
TABLE 4.10
CBD CORE
1958 1962 1967 1972
6,71 9.98 11.92 12.36
1.58 3.40 2.95 1.60
5.49 9.20 11.51 7.86
1.60 1.91 2.88 1.65
5.74 10.05 11.85 11.12
1.20 2.39 2.94 1.91
6.79 10.24 14.68 11.88
1.30 1.32 6.72 3.91
6.83 9.95 11.83 11.39
4.91 1.89 2.12 3.55
5.84 11.26 11.78 10.90
0.65 3.62 2.36 2.52
6.16 7.72 12.76 12.16
0.71 3.69 4.14 4.65
6.68 3.76 12.06 12.15
2.35 2.04 1.81 1.34
7.90 9.42 12.07 9.86
2.48 2.08 2.82 2.05
8.36 9.44 9.49 9.51
1.62 1.29 1.12 0.71
6.99 8.96 11.59 9.69
2.74 2.77 2.20 2.90
7.42 9.81 12.61 11.64
1.35 4.03 1.64 5.51
o
S tr e e t Block Code
« e ir a , E S, Crown to  Merket 13a
K e ira , E S , Market to  Campbell 13b
Crown UJ, NS, Railway to D arlin g 14
Croen, NS, Corrimal to End 15
Crown, S S , Corrim al to  End 16
Crown Ul, S S , P ic c a d illy  to  D arlin g 17
Aggregate
*
Long Term Bond Rate *
* Sources Reserve Bank B u lle tin
Mean
SD
TABLE 4.10 (coni* d)
1958 1962 1967 1972
6.76 8.08 10.28 mm
2.16 1.47 3.45 —
8.37 10.37 13.13 13.26
2.66 1.95 3.54 2.93
7.74 10.10 10.41 11.71
2.63 2.37 2.21 2.26
10.51 12.66 15.72 12.27
0.61 1.64 3.55 2.44
6.75 9.80 10.84 12.15
1.66 3.75 2.47 1.73
7.18 9.24 11.80 11.25
1.31 2.02 1.60 1.34
4.88 4.37 5.11 6.40
o
00
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increased from 7.18 percent in 1958 to 11.25 percent in 1972.
The return varied from street to street throughout the study area. 
Utilising Map 1 it may be observed that the peripheral streets such as 
14, 15 and 16 usually had much higher returns than the inner streets 
such as 2, 6, 3 and 7. Note, however, that the mean return in each 
street each year was above the long term bond rates.
Table 4.11 presents the proportion of property returns which may 
be attributable to activities located on the ground floor of a property. 
The table indicates that the Wollongong commercial area was oriented 
very much towards ground floor activity. Throughout the period 
approximately 77 percent of property returns were attributable to the 
ground floor.
4.4 Conclusion
This chapter has achieved two purposes. It has delineated that part 
of the Wollongong commercial area from which the data for experimental 
purposes were extracted. This area, in effect, represents the 'core1 
of the Wollongong CBD. It is the most intensively utilised commercial 
area in Wollongong. The discussion considered a number of methods of 
delimitation but finally settled on a techniques similar to that devised 
by Murphy and Vance. The technique differed from that of Murphy and 
Vance to the extent that the concept of 'CBD use' was abandoned and hence 
one index, the CBII, was eliminated (in effect). The chapter also 
introduced the reader to the study area in terms of land use composition, 
ownership structure and so on ... The discussion suggested, inter alia, 
that the Wollongong CBD was relatively immature in the sense that it 
contained uses which would be unlikely to be able to compete successfully
no.
for site area in larger, more developed CBDs (such as Sydney, New York 
etc.). In a brief discussion on returns to the property investor 
(the desirability of the Wollongong CBD as an investment medium) it 
was suggested that, in relation to the long term bond rate, the Wollongong 
CBD presented a profitable outlet for property investors.
TABLE 4.11
PROPORTION OF PROPERTY RETURNS
ATTRIBUTABLE TO GROUND FLOOR -  CBD CORE
S tr e e t  Block Code 1958 1962 1967 1972
Crown, NS, Keira to Railway 1 Mean
SD
71.81
7.64
73.73
15.02
77.72
14.29
77.98
12.61
Crown, NS, Keira to Church 2 93.71
12.57
91.75
13.59
91.51
2.88
93.34
13.23
Crown, NS, Church to  Kembla 3 75.57
16.83
76.80
11.29
78.93
10.39
77.47
15.89
Crown, NS, Kembla to Corrim al 4 80.58
14.18
76.78
16.84
74.39
21.07
74.23
17.94
Crown, S S , Keira to Railway 5 75.27
22.74
77.13
21.20
76.89
22.50
76.74
21.80
Crown, S S , Keira to Church 6 65.21
13.07
69.99
10.89
68.84
17.58
66.81
16.62
Crown, S S , Church to  Kembla 7 72.32
12.31
81.79
18.60
71.46
12.89
72.84
10.67
Crown, S S , Kembla to Corrim al 8 84.73
14.21
98.57
4.29
87.90
14.07
87.08
14.09
K e ira , US, Crown to E lle n 9 88.75
19.87
82.35
21.79
83.81
22.26
81.59
26.08
K e ira , US, Crown to Market 10 52.02
36.68
57.23
32.87
59.44
32.15
60.55
30.93
K e ira , US, Market to Campbell 11 72.34
10.73
73.15
12.18
70.54
12.11
65.02
15.48
__________S tr e e t Block Code
K e ira , E S , Crown to  E lle n  12
K e ira , E S , Crown to  Market 13a
K e ira , E S , Market to  Campbell 13b
Crown W, NS, Railway to  D arlin g 14
Crown, NS, Corrim al to  End 15
Crown, S S , Corrim al to  End 16
Mean
SD
Crown U ,S S , P ic c a d illy  to D arlin g 17
TABLE 4.11 (cont'd)
1958 1962 1967 1972
92.76 90.75 91.75 94.72
17.25 17.52 16.72 7.47
95.01 95.01 85.45 88.06
14.96 14.96 23.68 19.76
88.43 88.41 87.74 87.77
16.41 16.43 17.56 19.45
78.96 79.43 79.44 78.76
24.29 23.42 23.42 23.69
79.67 75.60 75.68 77.10
17.82 21.39 21.28 23.97
48.31 87.14 48.31 48.30
79.84 76.87 82.40 81.06
7.75 8.63 12.92 12.54
77.52 80.24 77.34 77.19
12.99 9.93 11.10 11.70
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CHAPTER 5»
COMPETITION FOR FLOOR SPACE IN THE WOLLONGONG CBD
5.1 Introductory Statement
5.2 The Demand for Floor Space in a Retail Cluster -
Consideration^ an Abstract Case
(i) Hotelling's thesis
(ii) Utility maximisation, market area expansion 
and the tendency to cluster.
5.3 Land Use Clusters in Central Wollongong
(i) The street block as a sub-market in the central 
city property market.
(ii) Land Use structure in Wollongong - land use types 
which compete directly for available floor space.
(iii) Comparisons between planned and core areas and 
the change in affiliations through time.
(1v) A competitive hierarchy of land use types.
(v) Variation in the number of land use types as
distance from the PLV site varies
5.4 Conclusion
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b.l Introductory Statement
In examining the competition for floor space in the Wollongong
CBD the present analysis^ assumes the existence of the areas of similar
locational desire which Chapter three argued exist. Recall that in
Chapter three it was demonstrated that, in the Wollongong CBD, there
existed a land value variation within small units of analysis which
could not be explained by spatial models of land value determination.
It was suggested that a reason for this may be that these small areas
(for example, a street block) were areas of similar locational desire.
By this was meant that a firm would be relatively indifferent to
location (with respect to the PLV site) anywhere within the area -
despite the fact that on a broad scale, for example on a CBD wide basis,
the firm may prefer to locate as near to the PLV site (or block) as
possible (in terms of the similar locational area notion this implies
that a firm may prefer an area closer to the PLV block rather than
further away). A suggested implication of this locational area concept
was that, if a firm was indifferent to location anywhere within a
particular area, then any land value differences which existed in that
area were due to the operation of other (non spatial) forces. These
areas of similar locational desire may or may not be represented by a
street block - they may be larger or smaller. However it is reasonable
to suppose that the street block is a suitable representation as street
intersections would tend to be creators of friction to the smooth
o
flow of pedestrian traffic.
1. And the analyses in later chapters.
2. If the firm is relatively indifferent to location anywhere within 
this small area, then this supposes that the volume of pedestrian 
traffic (an indicator of potential sales) is much the same anywhere 
within the area.
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Prior to examining the competition for floor space at this small 
scale, however, the chapter (Section 5.2) queries the broader problem 
of why businesses tend to locate in clusters or groups, whether this 
cluster be a central business district, a regional/suburban business 
district, or some sub-district within these broader groupings. In 
other words, what is the basis for the competition for floor space in 
a business district (i.e. why do firms demand floor space in a group 
or cluster)? In considering this question the discussion is presented 
in two parts. On the one hand Hotelling's argument for the tendency 
of commercial firms to cluster is presented. It is shown, however, 
that Hotelling's thesis provides a poor explanation for the clustering 
of firms. The second part of the discussion attempts to present a 
more plausible case for the tendency of business firms to cluster - 
Hotelling's assumptions are expanded to present an alternative, and 
possibly more acceptable, argument. Although the argument appears to 
be implicit in the literature, it does not appear to have been presented 
explicitly.
Having established on an abstract plane the basis for the 
competition for floor space, Section 5.3 turns to the examination of 
the competition for floor space in the Wollongong CBD. The analysis 
is presented in five parts. The discussion commences by establishing 
that some groups of land uses compete consistently for floor space at 
a street block level throughout the CBD. Part two seeks to isolate 
those land uses which compete consistently for available floor space 
in each block (i.e. which land use types appear to consistently locate 
near each other) and which land use types appear to consistently avoid 
competing for the available floor space in each block. This analysis 
considers both the 'planned' CBD area and the 'core' area.
Later discussion examines the extent to which the composition of 
land use types in small areas (clusters) may differ between the core 
and planned areas and the change in composition in these areas over time. 
One conclusion which emerges from this discussion is that there tended 
to be an increase in area specialisation over the study period, a further 
indication of Wollongong's emerging maturity.
Discussion in part four inquires as to the competitive hierarchical 
nature of the land use types. In each street block some land use types 
may locate consistently on relatively high priced floor space, some 
on 'one-off' high priced space, and so on ... The analysis attempts to 
ascertain whether such a statistical relationship exists in Wollongong 
and to establish the particular hierarchical arrangement. The importance 
of the discussion rests in its underscoring of the demand for commercial 
floor space.
The analysis of Section 5.3 is completed with a consideration of 
the manner in which the number of land use types vary with distance from 
the PLV site. In effect the analysis examines the variation in spatial 
demand for floor space by different land use types.
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5.2 The Demand for Floor Space in a Retail Cluster - Consideration of 
an Abstract Case.
(i) Hotelling's thesis
The theoretical problem of whether retailing (defined in the
Aubert-Krier sensed firms will locate in an aggregate or dispersed
fashion evoked a great deal of controversy among economists particularly
in the 19301s-40's. Of the arguments advanced for the tendency of
firms to aggregate perhaps the most elegantly simple thesis was that
2
put forward by Harold Hotelling. Hotelling attempted to demonstrate 
how the competition for market share would result in the inclination of 
firms selling similar products to aggregate. However his analysis has 
been shown by a number of authors to be unduly restrictive.
Hotelling commenced his analysis for the specific duopoly case 
and later extended it for a large number of sellers. His analysis 
was based on a number of highly simplifying assumptions viz:
- buyers were uniformly distributed along a finite stretch
- transport cost per unit of distance was constant
- no customer had any preference for either seller except on the ground 
of price plus transport cost
- the cost of production was zero
- demand was perfectly inelastic
- transport costs were borne by the consumer
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1. Namely, that sale of a service constitutes its essential object 
(Cf. Aubert-Krier, J. "Monopolistic and Imperfect Competition in 
Retail Trade" in Chamberlin, E. H. (ed.) Monopoly and Competition 
and Their Regulation, Macmillan and Co. Ltd., New York, 1954, p. 282.
2. Hotelling, H. "Stability in Competition", Economic Journal, 
Vol. 39, 1929.
- each competitor adjusted his price (location) so that, with the 
existing value of the other price, his own profit would be a maximum
- each seller was able to supply the entire market alone.
Based on these assumptions Hotelling was able to show that the two firms 
would locate juxtaposed at the centre of the finite strip. Hotelling 
then extended his analysis for a large number of sellers "As more and 
more sellers of the same commodity arise, the tendency is not to become 
distributed in the socially optimum manner but to cluster unduly"J
This thesis has been heavily criticised. Losch objected to 
Hotelling's argument on the basis of (a) unlikely behaviour of firms
o .
and (b) unlikely circumstances. As for (a) he concluded that
"Consistently pursued, Hotelling's case leads, under his own assumptions,
to the result that it is completely irrelevant for both enterprises
3
where they will locate as long as they are located symmetrically".
Losch argued that it was unlikely that one of the competitors would 
assume that his rival would not react to his own behaviour. If at the 
outset each vendor was aware of his competitor's likely behaviour then, 
given the first location, the other duopolist would locate symmetrically 
at the opposite end of the stretch (thus there would be no need for the 
public control suggested by Alonso).^ In fact Palander has shown that 
if both duopolists act alike there is a pronounced tendency towards 1
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1. Ibid., p. 53.
2. Losch, A. The Economics of Location, Yale University Press, 
London, 1964.
3. Ibid., p. 75.
4. Alonso, W. "Location Theory" in Friedman, J. and Alonso, W (ed.) 
Regional Development and Planning; A Reader, M.I.T. Press, 
Cambridge, 1964, p. 82.
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deglomeration and each vendor would be optimally located one sixth of 
the length of the stretch from either endJ
As regards unlikely circumstances, Losch questioned the assumption 
of inelastic demand, which he considered to be a rare case. He 
thought that if this assumption was dispensed with then "... an 
enterprise will locate exactly at the quarter point if it selects an 
equilibrium point at all, since every other point lies asymmetrically 
in the market and thus limits demand and profit possibilities".^
The inelasticity assumption has also been questioned by Lerner
and Singer who suggested a modification such that demand was inelastic
over a price range extending from zero to a finite upper limit.^ They
felt that this was necessary in order to be realistic since "... if
interpreted literally (i.e. Hotelling's assumption) it is only possible
for each vendor to purchase one unit, irrespective of price, if there
is no upper limit to his expenditure. In such a case the location of
a single seller is indeterminate, for in any location a unit can be sold 
. . 4at an infinite price". Smithies felt it was necessary to "... go
further and assume an elastic demand function at every point of the 
5
market". The case of duopolists facing an elastic demand has been
1. Cf. Smith, D. M. Industrial Location, John Wiley and Sons, New 
York, 1971, pp. 119-125.
2. Losch, op.cit., p. 74.
3. Lerner, A. P. and Singer, H. W. "Some Notes on Duopoly and Spatial 
Competition", Journal of Political Economy, Vol. 45, 1937.
4. Ibid., p. 148.
5. Smithies, A. "Optimum Location in Spatial Competition", Journal of 
Political Economy, Vol. 49, 1941, p. 424.
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considered by Smith who argued that if prices were allowed to effect 
sales then delivered price at the extremities (where it would be highest) 
ought to be reduced.^ If this was not to be accomplished through 
manipulation of the f.o.b. price he argued then, in a linear market, 
the quartile locations would be the most advantageous, to either a two 
plant monopolist or two competing firms. A comparison can be made 
between this proposition and the Hotel!ian back-to-back central location 
(Figure 5.1). In Figure 5.1 (acdb) + (ehgf) > (cifj) where (acdb) + (ehgf) 
represent the cost saving with quartile locations and (cifj) represents 
the cost saving with central location.
1. Smith, op.cit., p. 141.
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Ackley has questioned the assumption of a uniform population density.^ 
He noted that the more likely case was the existence of discrete markets.
In his conclusions he stated
... the discontinuity of the market itself is an important 
factor in determining what assumptions sellers will make*
There is no continuous or inevitable approach to any 
equilibrium, except as sellers make decisions as to whether 
to attempt to enter, or whether to withdraw from, or 
whether to allow the rival to share, any market. These 
decisions are made, not on the basis of any rigid 
assumption, but merely on a judgement as to the expected 
profits from each course.1 2 34
Chamberlin amongst others, has questioned the extension of
Hotelling's case to more than two sellers
For three sellers, the outcome seems to be that two of them, 
say A and B, would be located at the quartile points and the 
third, C, at any point between them. Dispersion would be at 
least this far for, if we suppose either A or B to move 
towards the centre in order to enlarge this market, his 
place would be promptly taken by C. ... Taking the length 
of line as unity, the general conclusion for n sellers is 
that the space between the last sellers at either end and 
the ends of the line can never exceed 1/n (if the number of 
sellers is odd it can never exceed 1/n + 1), and the space 
between any two sellers can never exceed 2/n, this limit 
being reached only in the extreme case where sellers are 
grouped by twos.3
Lerner and Singer have pointed out that, in the case of three competitors,
if each competitor acted on the presumption that the location of his
rivals were fixed, then there would be complete instability as each
4
competitor attempted to enlarge his market share.
1. Ackley, G. "Spatial Competition in a Discontinuous Market", 
Quarterly Journal of Economics, Vol. 56, 1942.
2. Ibid., pp. 228-229.
3. Chamberlin, E. H. The Theory of Monopolistic Competition, Harvard 
University Press, Cambridge, 1962, p. 261.
4. Lerner and Singer, op.cit.
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Losch felt that Hotelling's case might be salvaged for more than 
two competitors by the abandonment of the line for a small areaJ 
However, in a more recent paper, Devletglou has shown that, even in
area terms, if some of the implicit economic assumptions are dispensed
2
with, Hotelling's thesis is inapplicable.
(ii) Utility maximisation, market area expansion and the tendency 
to Cluster.
Although Hotelling argued that a socially optimum condition would 
be a uniform distribution of sellers in order to minimise real costs to 
the consumer, he acknowledged that the clustering of sellers existed 
and he presented an argument attempting to demonstrate why this was so. 
Hotelling's argument, however, was made far too restrictive by his 
assumption of only competing goods in the cluster. In the present dis­
cussion Hotelling's thesis is extended in an attempt to cope with the 
fact that the composition of land use clusters is heterogeneous. In 
so doing it is also demonstrated that the clustering of firms is a 
socially optimum result (if by this is meant the minimisation of consumer 
real costs for a given service) and that tangible benefits accrue to 
both buyer and seller through clustering. Some of the assumptions 
adopted are similar to those of Hotelling while others have been included 
to remedy defects which were revealed in the discussion in the previous 
section. The initial assumptions are:
- a uniform population density in an infinite area
- two sellers marketing non-competing goods 12
1. Losch, op.cit.
2. Devletglou, N. E. "A Dissenting View of Duopoly and Spatial 
Competi tion", Economica, Voi. 32, 1965.
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- transportation costs, t, increase directly with distance, do not 
vary with load carried, and are borne directly by the consumer^
- relatively elastic demand^
- zero mobility and production costs for each seller and perfect 
mobility for both buyer and seller in any direction.
- consumers attempt to maximise utility.
On the basis of these assumptions each seller has a market area
2similar to that described by the Loshian demand cone.
D = b it /q f(l+t) tdt (5.1)
3
where D = total demand as a function of f.o.b. price 1
b = twice the population of a square in which it costs 
one unit of money to ship one unit of commodity along 
one side 
it = constant
d = f(l+t) individual demand as a function of price at the 
place of purchase 
1 = price at the place of sale 
R = the greatest possible travel costs (LM)
1. If transport costs weren't borne by the consumer and if demand 
was relatively inelastic then it would be possible for each seller 
to practise price discrimination among buyers according to distance, 
a case which has been discussed by Hoover (1936-7) and Singer 
(1937-8). (Hoover, E. M. Jr. "Spatial Price Discrimination",
Review of Economic Studies, Vol. 4, 1936-37. Singer, H. W. "A Note 
on Spatial Price Discrimination", Review of Economic Studies, Vol. 5, 
1937-38).
2. Losch went on to show that the ultimate ideal shape of the market 
area would be hexagonal rather than circular. This would be so 
since circular market areas would present areas of untapped demand 
as they bordered other market areas. This would be an inducement
for new firms to enter the market to tap this demand. The formulation 
for the market areas is given in Losch, op.cit., p. 106.
3. Cf. Losch, p. 106.
Now, with regard to retailing, suppose utility depends in some 
manner on the level of prices (1) and the level of transport cost (t) 
(which may be defined to include the consumer's subjective valuation of 
his time spent in travelling)^ i.e.
y = f (1, t) (5.2)
with (ff < °* ft < 0)
The consumer's real costs are determined by 1 and t. Since utility 
decreases with an increase in either of these variables (from 5.2) 
the converse must also hold. That is, a decrease in real costs will 
result in an 'outward' movement of the budget constraint enabling the 
consumer to move to a higher indifferencecurve.
Now, we can make use of the previous assumptions and the above 
information from the literature to build a more acceptable case for 
the clustering effect. At the outset let us suppose that two sellers,
A and B, are located such that their market area boundaries are tangential 
The goods are non-competing and they are both demanded by the consumer. 
Imagine a consumer, C, located at this tangential point k/2 miles from 
A or B (i.e. a return journey to either A or B will be K miles). On a 
weekly (daily...) shopping trip C's total travel costs are 2kt - 
where t is the cost per mile (if the goods are demanded with the same 
regularity). The cost (delivered price) of good A is a (f.o.b. price)
+ kt and the cost of B is b + kt.
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1. Holdren suggestes that the variables are non price offer variation, 
prices, and distance. (Cf. Holdren, B. R. The Structure of a 
Retail Market and the Market Behaviour of Retail Units, Prentice- 
Hall, Inc., Englewood Cliffs, N.J., 1959, p. 118).
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Suppose now that both vendors relocate so that they are juxtaposed. 
C's total travel costs will then be reduced to kt (if we assume that C 
will make both purchases at the one time) and the cost of good A 
will be a + kt/2 and B will be b + kt/2. Dispense with the assumption 
of only two sellers and imagine that there are n non-competing goods 
(sellers) dispersed throughout the area and located such that C is 
required to make a return journey (of k miles) to each for his needs.
In that case total costs to the consumer will be zk^t (nkt)
where zk.. represents the distance from C to each seller (in summation)
in the non cluster situation. The cost of all goods Qn, will be
z k tqn + zk^t (and the cost of any one good will be q + __i_ i.e. q + kt -
n
assuming a proportionate distribution of travel costs).
Now, suppose that each of these n non-competing goods locate in
a cluster which is k miles from C. The cost of all goods, Qn, will
z k tnow be q + __i_ i.e. qn + kt and the cost of any one good will be
n
k treduced to q + —  . As n tends towards infinity, travel expenses
associated with the purchase of any one good (assuming a proportionate
distribution of travel costs) will tend towards zero. Thus the actual
cost of the good to the consumer will tend towards the f.o.b. price.
In essense the tangible benefit to the consumer, C (relative to the non
cluster situation, and purchasing n goods) will be ^
zk .t - ^¡1  
n
= kt (ri-1)
1. Of course, this benefit will vary according to the distance that 
would have been travelled if each good in the non cluster situation 
were not located exactly k miles from C; the extent to which C 
reduces total travelling by moving from one seller to another (in 
the non cluster situation) without first returning home; the 
variation in regularity of purchases etc. But in any case the 
tangible benefit will be positive.
Since there is a clear decrease in real costs the consumer will move to 
a higher utility function (the relative movement will differ for each 
consumer according to his subjective evaluation of his own time).
On the other hand the seller needs to perceive a benefit in order
to be enticed to locate in a cluster. Consider seller A in the n -
good case. The range of good A will be increased by the difference in
costs to the consumer between the purchase of good A as a single item
and the purchase of good A amongst n items. In the highly simplified
cluster situation discussed above the transport costs of the consumer
purchasing good A as a single item were represented by kt. When the
purchase of A was one purchase among n items the transport costs for
the item were substantially reduced and, assuming a proportionate
ktdistribution were represented by —  . The difference between each 
of these represents a reduction of the cost of good A to the consumer 
and maybe expressed as . Clearly this reduction in cost will
extend the market area of the good by either allowing each consumer to 
purchase more or/and increasing the number of consumers.
The extension of market area may be shown diagrammatically 
(Figure 5.2). Diagrams (a) and (b) are adapted from LoschJ
1. Losch, op.cit., p. 106.
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Losch argued that at the point of sale those buyers who resided in the 
vicinity of the seller paid OL and received OS. Further away the costs 
of travelling to the market increased the real cost of the good until 
some point was reached where the cost of travel equalled LM. At this 
point the buyer considered the good prohibitively expensive and this 
delimited the boundary to the seller's market area. Total sales were 
represented by the volume of the cone resulting from the revolution of 
LRM on LM as an axis, multiplied by the population density (this was 
given in equation 5.1 above).
Now, for a consumer purchasing goods in a cluster of n non-competing 
goods, as the number of purchases increases the real cost of any good, 
say A, approaches the f.o.b. price a. For those consumers who were
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located at the margin of prohibitive cost in (a) and (b) the reduction 
in real cost approaches LM. Thus, the 'marginal' consumer can now 
afford to move further from the cluster and maintain the same level of 
utility. Alternatively, consumers further from the cluster can now 
afford to purchase A, that is, A's market area has increased (Cf. (c) 
and (d) in Figure 5.2). Non-competing sellers obtain a clear significant 
benefit from clustering. For instance, since department stores offer a 
wide variety of commodities the potential market area of all goods 
offered by the store is increased.
Suppose, now, a seller whose good competes with any of the above 
n goods is considering a location. The only feasible locations open 
to him would be (i) in the cluster or (ii) completely outside the 
market area of the cluster. For example, consider a seller M, whose 
good competes with A, and who is located in the market area but not 
the cluster. Assume a customer is located at the midpoint between M 
and the cluster. Suppose also that the f.o.b. prices of A and M are 
equal. In the case of one good only being required (A or M) the delivered 
price will also be the same in each case. However, if the customer 
requires more than one good his real costs will be smaller if he purchases 
in the cluster. In this situation M's potential customers will only be 
those whose straight line path to the cluster will take them past M.
On the other hand, other things being equal, if M locates in the cluster 
he has a 0.5 chance of securing every customer (this argument is far 
less convencing if M is a convenience good with a high frequency of demand. 
For instance, suppose in the previous case the distance to the cluster 
is greater than the distance to M and that M and A are convenience 
goods and all other goods are shopping goods. In this situation the customer 
will purchase from M except on those relatively infrequent occasions when 
a shopping good purchase will be made. Therefore M may have a greater
market share than if he located in the cluster).
A perusal of the literature will show that this rather simple 
argument is supported both theoretically and empirically. In Reilly's 
'Law of Retail Gravitation' (1931) for instance "It is obvious ... 
that the population of a city is an approximate measure only of the 
'puli' that the city's shopping facilities may be expected to exert, 
and distance an approximate measure only of the factors weakening the
pull over distance".^ Chamberlin and Losch have made reference to the
2
attractiveness of a cluster of competing and non-competing goods.
Berry, Barnum and Tennant in an analysis of the 'factors affecting 
distance travelled by rural residents' tested the hypothesis that 
".... the maximum distance a farmer is willing to travel for any particular 
central function increases with ... the number of other shopping 
opportunities that may be satisfied in the centre from which the bulk 
of the good or service is purchased". Ten regression analyses were 
completed to evaluate these and other notions and in every case the number 
of shopping opportunities (central functions) was significant (distance 
travelled to the centre of first choice being the dependent variable).
Two points may be made of the foregoing discussion:
(i) Hotelling attempted to demonstrate that firms selling similar 
products would, due to competition for the available market, have a
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1. McClelland, W. G., Costs and Competition in Retailing, Macmillan, 
London, 1966, p. 20T.
2. Chamberlin, op.cit., p. 263. Losch, op.cit., p. 76.
3. Berry, B., Barnum, H. G., and Tennant, R. J. "Retail Location 
and Consumer Behaviour" in Papers and Proceedings of the Regional 
Science Association, Voi. 9, 1962, p. 98.
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tendency to cluster at the centre of the market. This, he felt, was not 
a socially optimum result. It was shown that his theoretical argument 
for the competing good case was insufficient. It was suggested that if 
the sellers were both competing and non-competing then the economically 
rational result would be to cluster.^ It was also suggested that this 
was a socially optimum result;
(ii) It follows from this that the bundle of goods (sellers) competing 
directly for floor space in the cluster of activities tends to be a 
relatively heterogeneous one. That is, it consists of sellers marketing 
both similar and dissimilar products. The wider the variety of products 
(assuming each product is demanded with a similar regularity) the larger 
the potential market area of each seller (and consequently the wider 
the potential market area of the cluster).
5*3 Land Use Clusters in Central Wollongong
(i) The street block as a sub-market in the central city property 
market.
It is apparent that clusters of commercial activity exist at 
all levels: the hamlet is often nothing more than a cluster of commercial 
activities; every town has its main shopping street; cities have their 
central business districts, regional and neighbourhood shopping centres
1. The market area argument has made no reference to the intangible 
benefits which flow to both buyer and seller from a cluster of 
commercial activities. For instance the buyer enjoys comparison 
shopping in terms of quality of goods and both buyer and seller 
enjoy a more effective realisation of price competition.
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and so on ... The existence of each of these may be attributed in 
come part to the rationale suggested aboveJ
What is not so apparent, however, is that sub-clusters of 
commercial activity may exist within some of the higher levels - for 
example in the central business district. It may be recalled from 
Chapter two that, in general, land uses vie for a location near the PLV 
site since this is the point of highest potential business. Clearly 
all such uses cannot simultaneously satisfy that ambition. In what 
manner may the unsuccessful land use types be expected to locate - in 
homogeneous groups, in a completely random fashion, or in clusters of 
heterogeneous land use types? If it can be supposed that roadways are 
creators of friction to consumer mobility (as distance is a creator 
of friction to consumer mobility) then the rationale of the previous 
section may be expected to apply. That is, one would expect clusters 
of competing and non-competing sellers to exist within street blocks.
1. The market area argument is only one of many reasons for the 
tendency of firms to demand a location in a cluster. Alfred 
Marshall (Marshall, A. Principles of Economics. ed. and annotated 
by Guillebaud, C. W., Macmillan and Co., London, 1961, Ch. X) 
presented a systematic treatment of the advantages of the sharing 
of facilities and the opportunities for specialisation which result 
from the clustering of firms. Weber (Weber, A. Theory of the 
Location of Industries, translated by Friedrich, C. J., Uni versity 
of Chicago Press, Chicago, 1929) used the term "agglomeration" to 
cover three distinct situations one of which related to the 
economies which resulted from the mere aggregation of manufacturing 
activities. In a similar vein to Marshall, Vernon (Vernon, R. 
Metropolis 1985, Harvard University Press, Cambridge, I960) was 
at pains to point out that a major reason for clustering in New 
York was the minimisation of costs through the mutual sharing of 
facilities (broadly defined to include not only machinery but 
also knowledge). Goddard, J. B. "Office Communications and Office 
Location: A Review of Current Research", Journal of Regional 
Studies, Vol. 5, 1971) demonstrated that the need for face-to-face 
contact was a major factor influencing the clustering of office 
activities.
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(Of course one would expect that as distance from the PLV site decreased
each block would contain groups of higher order activities since these
depend on the larger potential market area and are better able to
compete for the available floor spaced The difference between higher
and lower order activities may be one of kind, for example beauty
parlours and wholesaling, or one of degree, for example high fashion
shops and shops selling ‘seconds' or fashion goods which did not
o
capture the market). Since the heterogeneous activities tend to be 
those which will benefit from mutual proximity location there will be 
a consistency in the association of land use types.
To test the hypothesis that such groups of commercial activity 
existed within street blocks in Wollongong, and to discover what these 
groups were, the 133 different land use types in central Wollongong 
(the variety of land use types is listed in Table 5.1) were divided into 
12 broad land use types (based primarily on the Weiss classification). 
Using the street block as the basic unit of analysis a correlation co­
efficient was obtained for the variation in number of every pair of land 
use types for the planned and core areas on the ground and first floors
1. Cf. Chapter four above.
2. Cf. Vernon, op.cit.
3. Weiss, S. F. The Central Business District in Transition, University 
of North Caro Tina t̂ ress, Chapel Hill, N.C., 1957. There appeared
to be something of a generic basis to the Weiss classification 
and in many ways this is reflected in Table 5.1. For instance 
the '48 group* is comprised of retail activities, the '9000 group' 
incorporates entertainment activities and so on ... In order to 
retain consistency with the ASIC classification (the broad groups 
such as 3000, 5000 and so on ...) the generic basis broke down 
in some cases. For instance the '5000 group' ranged from travel 
agencies to cold stores.
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Code
48 group
4864
4852
4875
4843
4826 
4812
4844 
4854
4823 
4851
4845 
4811
4871 
4642
4872 
4822
4846 
4877 
4828 
4841
4824
4876
4827 
4861
4825 
4863
4853 
4874
4873 
4866 
4855 
4821
LAND USE VARIETY IN THE C .B .D .
LAND USE CODE BASED ON ASIC CLASSIFICATION
Land Use^
TABLE 5.1
se rv ice  s ta tio n
TV s e r v ic e / r e p a ir , radio rep air
an tiq u es, second hand goods, stamps, c o in s , pawn shop 
mens and boys c lo t h in g , mercer ta ilo r in g  
milk b ar, co n fectio n ary  
v a rie ty  sto res
fr o c k s , h a ts , womens and g i r l s  c lo th in g , babies wear
je w ellery  and g i f t s ,  h a n d icra fts
butcher
sewing machines, rad io /tv r e t a i l  and r e n ta l, e le c t r ic a l  goods,
g a s , appliances
shoes
department sto res  
chemist 
fa b r ic s  
cameras
d e lic a te s s e n , g r o c e r ie s , eggs 
shoe rep airs
bag s to r e , pet s to r e , clo th e s hire  
cake shop
household fu r n itu r e , flo o r  coverings
f r u i t  shop
f l o r i s t
f is h  r e t a i lin g
motor v e h icle  spare p a r ts , s a le s  
wines (not fo r  cons, on prem) 
tyre s a le s  and retreadin g  
hardware, b u ild in g su p p lies  
s ta tio n a r y , newsagent, bookshop 
s p o r ts , s k i ,  b ik e s , toys  
motor c y c le  s a le s  
record b a r, music shop 
supermarket
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Code
48 group
4813 general sto re
4867 h ire  c a r s , caravans
4865 panel beaters
Land Use1
TABLE 5.1 (cont'd)
47 group
4719 food w holesaling
4725 chemist w holesaling
4716 s o ft  drinks w holesaling
4724 o f f i c e  su p p lies
4712 sm all goods, milk w holesale
46 group
4664
4665
4666 
4672 
4681 
4692 
4683 
4671 
4640 
4600
o f f i c e  machine d ealin g
r e fr ig e r a t o r , a ir  co n d itio n er w h olesale, e le c tr o n ic  
marine engine w holesale
plumbers f i t t i n g s  w holesale, b u ild ers sto r a g e , p a in t, g la s s
e l e c t r i c a l  applian ce w holesale
womens, g i r l s ,  in fa n ts  c lo th in g  w holesale
t i l e  w holesaling
timber d ealin g
fu e l o i l  d ealin g
u n sp e cifie d  fa c to r y
9000 Qrouo
9211
9123 
9116 
9113 
9322
9331 
9310 
9321
9212
9213
9332
9124
c a fe , c o ffe e  lo u n ge, c a te rin g  restau ran t  
T .A .B . (lice n se d  b e ttin g  shop) 
th e a tr e tte  
movie th eatre
la d ie s  h a ir d r e sse r , beauty salon  
photographic stu d io  
dry cle an in g  agency, s e rv ic e  
barber
h o t e l, lic e n s e d  motel 
boarding house 
fu n e ra l parlour  
gym, b i l l i a r d  room e t c .
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Code Land Use^
9000 group
9223 le a g u e s, s o c ia l  club
9121 parks, gardens ,
9224 c lu b , a sso c ia tio n  (unlicensed)
9118 dancing s tu d io , amusement park
TABLE 5.1 (cont*d)
8000
8303
8122
8124 
8130 
8421 
8216 
8217 
8302 
8121 
8111 
8212
8125
8421
8422 
8453 
8127
group
church, church p p ty, schools e t c .
dental surgeon
optom etrist
v e t .
chamber o f commerce 
business c o lle g e
d riv in g sch o o l, b a l le t ,  tu to rin g  
c h a r ita b le  o rgan isatio n
GP or other medical -  not elsewhere c la s s i f ie d
h o sp ita l
p u b lic school
ambulance se rv ice
trade a sso c ia tio n
trade union
f i r e  f ig h tin g  se rv ice
p h y sio th e r a p ist, c h iro p o d ist, ch iro p ra cto r, orth o d on tist
7000 group
7103 lo c a l  government adm in istration
7102 s ta te  government adm inistration
7101 fe d e ra l government adm in istration
7111 legacy
6000 group
6351 s e c u r ity  se rv ice
6112 banking
6121 b u ild in g s o c ie ty
6122 fin an ce company
6320 re a l e s ta te  operator
6341 s o l i c i t o r
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Code Land Use^
6000 group
6331 a r c h ite c t
6223 insurance broker
6342 accountant
6221 medical b e n e fit  insurance
6134 stock broker, underw riters
6000 u n sp e cifie d  o f f i c e  type
6348 pest co n tro l
6222 lo s s  o f p r o f it s  in su ran ce, lo s s  a sse sso r, motor v/ehicle in su rance, 
NRMA
6332 surveying s e rv ic e
6310 valu er — r e a l e s ta te
6349 clean in g company
6333 en gin eer, engineer s u p p lie s , town planner
6132 ed u cation al tr u s t  or foundation
6351 auctioneer
6347 debt c o lle c to r
6344 a d v e rtisin g
5000 oroup
5512 tr a v e l agency
5523 sto rage ( o f f ic e  and r e t a i l)
5600 post o f f i c e ,  telephone se rv ice
5522 cold  sto re
5511 transp ort company
4000 oroup (not covering 48, 47, 46)
4219 p la s te r  works
4214 plumbing
TABLE 5.1 (contfd)
3000 oroup
3214 motor v e h ic le  brakes
3137 welding and blacksm ithing
3000 carwash
3444 sig n w ritin g
3213 auto e l e c t r i c a l
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Code Land Use^
3000 group
3112 aluminium windows, screen  m anufacturer
3136 V enetian b lin d  m anufacturer
3133 masonary m anufacturer
TABLE 5.1 (cont'd)
2000
2622
2426
2191
2822
2425
2413
2841
flrp-Mi?
s ta m p s -p r in tin g , m fg, exch an ge, p r in te r y  
fou n d ation  garment m fg, s u r g ic a l  a id s  
c o r d ia l m anufacturer
earthenw are, c o n s tr u c tio n  goods m anufacturer  
s h ir t  m anufacturer  
k n itte d  c lo t h in g  m anufacturer  
p la s te r  p rod u cts m anufacturer
1000 group
1234 s in g le  d w e llin g  resid e n ce
1235 block o f f l a t s
1236 resid e n ce  atop or a d jo in in g
1010 under c o n s tr u c tio n
0000 croup
0000 vacan t land
0001 parking
0011 vacant shop or o f f i c e
T otal v a r ie ty  o f  land uses = 137
1. The land uses r e fe r  to  th ose uses which have been given the same 
ASIC co d e. T his does not n e c e s s a r ily  im ply th a t the uses are o f a 
s im ila r  n a tu r e , or th a t  th ey e x i s t  under the same r o o f .
for the years 1958, 1967 and 1972.  ̂ The results are shown in Tables 
5.2, 5.3, 5.4, 5.5, 5.6 and 5.7. The tables show quite clearly that 
clusters of heterogeneous commercial activity existed and that the 
numbers of individual land use types within the cluster covaried in 
a consistent manner. Although on a CBD wide scale there may be 
competition for floor space near the PLV site, the tables suggest that 
there also exists, as a sub-order, consistent competition between 
certain land use types for available floor space within the street 
block. (In fact it will be shown in Chapter 6 that within the street 
block distance from the PLV site is an insignificant factor in floor 
space rent determination in most cases).
1. Whipple used a correlation matrix in seeking land use associations 
in Melbourne's CBD (Whipple, R.T.M. "Land Use Associations in 
Melbourne's Central Area", Australian Planning Institute Journal, 
July, 1968). Similarly, Dunning utilised a correlation matrix in 
seeking office-type linkages in London (Dunning, J. H. "The City 
of London", Town Planning Review, Vol. 40-41, 1969-70).
2. The numeral '1' appearing after the land use identification in the 
various tables refers to the first floor. Also in the tables 
'Rent g' refers to the ground floor rental (in each block) and 
'Rent 1' refers to the first floor rental. These are being 
correlated with the number of land use types in each block in 
order to construct the competitive hierarchy discussed in section
5.3 (iv) below.
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TABLE 5.2
1958 PLANNED C.B.D. CDRRELATION MATRIX3
Food Mere Appa Furn Auto Othr Uhsl Fncr Prfn Csv/c Entr Rsdn
Mere .35
Appa .72 .54
Furn .78 .56 .74
Auto .34 .24 .02 .43
Othr .91 .60 .04 .78 .25
Uh si .19 .07 -.0 3 .02 .33 .12
Fnce .85 .15 .73 .75 .19 .70 .16
Prfn .46 .10 .15 .39 .23 .41 .42 .43
Csv/c .02 -.2 7 .04 .03 -.1 9 -.0 6 -.2 0 .21 .08
Entr .77 .33 .61 .58 .38 .83 .24 .49 .41 -.1 3
Rsdn -.4 4 -.0 3 -.4 0 -.3 1 .01 -.3 9 .01 -.3 7 -.2 3 -.1 9 -.4 6
Foodl .50 -.1 7 .35 .40 .01 .39 .44 .60 .49 .11 .50 -.3 3
Merci .61 .63 .68 .47 .12 .80 -.0 7 .37 .29 -.1 9 .57 -.2 5
Appai .79 .55 .86 .71 .15 .90 -.0 2 .70 .42 -.0 5 .64 -.3 7
Fumi .85 .18 .73 .57 .15 .78 .10 .85 .27 .11 .56 -.3 1
Autol -.0 2 .38 -.0 9 .22 .46 -.0 2 .29 -.0 2 .21 -.1 4 -.0 7 .19
Othrl .77 .55 .88 .74 .24 .92 .05 .60 .33 -.0 9 .85 -.4 4
Uhsll .71 .15 .81 .62 .03 .66 .05 .87 .70 .22 .45 -.3 1
Fncel .72 .19 .65 .65 .05 .69 .22 .81 .69 .06 .50 -.3 8
Prfnl .79 .20 .80 .79 .14 .73 .09 .92 .50 .17 .54 -.4 2
Csvcl .48 .13 .45 .31 -.0 6 .47 .17 .55 .55 .40 .30 -.3 7
Entri .63 .58 .93 .70 -.0 6 .83 .04 .59 .29 -.0 6 .65 -.4 3
Rsdnl .68 .18 .36 .68 .49 .51 -.0 8 .57 .10 .13 .49 -.3 0
Rentg .53 .30 .50 .53 .20 .57 .04 .37 .43 .24 .57 -.5 1
Foodl Merci Appai Fum i Autol Othrl Uhsll F ncel Prfnl Csvcl Fntrl Rsdnl
Merci -.1 0
Appai .22 .90
Fumi .47 .58 .74
Autol -.0 8 -.0 6 -.0 8 -.0 7
Othrl .33 .79 .89 .64 -.1 0
Uhsll .57 .35 .62 .90 -.0 7 .59
Fncel .69 .48 .76 .68 -.0 9 .61 .64
Prfnl .65 .44 .78 .75 -.1 0 .71 .81 .92
Csv/cl .25 .46 .55 .58 -.1 0 .42 .47 .51 .49
Entri .45 .67 .83 .58 -.1 0 .88 .65 .71 .76 .41
Rsdnl .21 .16 .34 .37 -.1 0 .46 .38 .25 .48 .13 .23
Rentl .19 .21 .28 .30 -.0 5 .38 .26 .19 .30 .34 .23 .44
a ** 10JÉ lave! of significance 0.33
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___________Food Were Appa Furn Auto Othr Uhsl Fnce Prfn Csvc Entr Rsdn
Merc .50
Appa .72 .67
TABLE 5.3
1967 PALNNED C.B.D. CORRELATION MATRIX3
Furn .66 .32 .65
Auto -.2 9 -.2 0 -.3 0 -.0 6
Othr .92 .50 .78 .75 -.2 1
b/hsl -.1 0 -.2 0 -.2 0 .00 .14 -.1 2
Fnce .75 .37 .58 .80 - .2 3 .70 -.0 9
Prfn - .2 0 -.1 3 -.1 8 -.1 7  .05 -.0 9 .34 -.1 7
Csvc -.0 2 -.2 3 -.2 1 .01 - .1 3 -.0 8 -.1 1 .17 .24
Entr .88 .48 .66 .77 -.2 1 .88 -.1 5 .77 -.1 2 .03
Rsdn -.5 5 -.3 7 -.4 8 -.2 7  .24 -.5 0 .23 -.4 8 -.0 5 -.2 5 -.5 1
Foodl .20 .76 .48 -.0 1  - .1 6 .08 -.1 0 .01 -.1 4 -.1 4 .06 -.2 0
Merci .49 .95 .63 .35 - .1 3 .55 -.2 1 .35 -.0 9 -.2 0 .52 -.2 9
Appai .60 .40 .83 .74 - .1 9 .79 -.2 5 .55 -.1 5 -.1 7 .65 -.3 4
Fumi .56 .30 .69 .80 -.0 8 .77 -.0 4 .54 .02 -.1 8 .62 -.2 2
Autol .49 .55 .39 .54 -.0 2 .67 -.1 9 .48 .01 -.1 4 .66 -.2 0
Othrl .28 .73 .63 .01 -.1 9 .19 -.1 3 .09 -.1 7 -.1 5 .13 -.2 5
Whsll .69 .42 .87 .80 -.1 9 .85 -.1 6 .66 -.1 3 -.1 3 .68 -.3 7
Fncel .33 .35 .53 .40 .01 .39 .16 .36 -.2 9 -.1 7 .27 -.2 2
Prfnl .47 .23 .43 .60 -.2 2 .39 -.0 8 .82 -.2 0 .19 .39 -.4 0
Csvcl .30 -.1 1 .15 .13 -.1 9 .34 -.0 7 .15 .40 .61 .23 -.4 2
Entri .89 .59 .87 .62 - .3 3 .92 -.1 6 .66 -.1 6 -.1 6 .81 -.5 4
Rsdnl .56 .18 .14 .47 - .0 1 .38 -.0 7 .63 -.2 2 .45 .58 -.3 0
Rentg .67 .73 .83 .49 - .3 0 .66 -.3 2 .52 -.1 1 -.0 9 .57 -.5 4
Foodl Merci Appai Fum i Autol Othrl Whsll Fncel Prfnl Csvcl E n tri Rsdnl
Merci .69
Appai .09 .49
Fum i -.0 7 .42 .90
Autol - .0 4 .69 .59 .65
Othrl .97 .66 .28 .09 - .0 5
Whsll .13 .49 .97 .92 .55 .31
Fncel .31 .32 .46 .35 .13 .41 .51
Prfnl .13 .14 .34 .31 .68 .22 .49 .42
Csvcl -.1 1 -.0 9 .17 .14 - .0 2 -.0 4 .23 .04 .18
Entri .33 .60 .77 •66 .51 .44 .83 .45 .48 .28
Rsdnl .08 .21 .09 .08 .21 .07 .17 .12 .43 .16 .26
Rentl .15 .12 .22 .19 .02 .21 .27 .36 .41 -.0 7 .27 -.1 0
a a 10$ level of significance 0.33
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TABLE 5.4
1972 PLANNED C.B.D. CORRELATION MATRIX®
F ood Mere Appa Furn Auto Othr Uhsl Fnce Prfn Csvc Entr Rsdn
Mere .37
Appa .70 .40
Furn .52 .28 .58
Auto -.1 1 -.1 7 -.2 6 -.0 1
Othr .85 .45 .52 .62 -.1 2
Uhsl .28 -.0 3 -.0 1 .25 .35 .26
Fnce .51 .28 .41 .74 -.1 2 .75 .08
Prfn -.2 7 -.1 0 -.1 7 -.0 7 -.0 2 -.1 9 -.0 1 -.1 0
Csvc -.1 9 -.2 2 -.2 4 -.0 1 .03 -.0 9 -.2 7 .21 -.2 0
Entr .78 .47 .50 .60 -.1 6 .87 .19 .78 -.2 5 .08
Rsdn -.4 1 -.3 1 -.3 7 -.2 7 .06 -.3 7 .14 -.2 8 .14 -.1 5 -.4 5
Foodl -.1 5 -.0 9 -.0 9 -.1 7 .50 -.1 3 -.0 8 -.1 3 -.1 2 .06 -.1 3 -.1 7
Merci .40 .44 .45 .08 -.2 5 .14 .13 .10 -.0 1 -.2 1 .19 -.2 3
Appai .53 .44 .91 .53 -.2 0 .41 -.1 2 .31 -.1 9 -.1 9 .33 -.3 3
Fumi -.2 1 -.1 2 -.0 4 .31 -.1 8 -.0 9 -.1 1 .18 .07 .09 -.1 1 .13
Autol .44 -.0 9 .75 .51 -.0 7 .29 -.0 8 .26 -.1 2 -.0 7 .35 -.1 7
Othrl .57 .58 .26 .43 -.1 4 .76 .17 .57 -.0 9 -.2 1 .62 -.2 3
liihsll .62 .35 .83 .54 .03 .49 .26 .24 -.1 2 -.2 8 .34 -.2 2
Fncel .43 .16 .60 .68 -.0 7 .57 .08 .76 -.1 1 .10 .59 -.3 2
Prfnl .55 .26 .60 .68 -.1 2 .70 .11 .81 -.1 2 .07 .68 -.3 4
Csvcl .26 -.0 6 .26 .16 -.2 1 .22 -.1 7 .19 -.1 2 .43 .34 -.3 6
Entri .83 .62 .72 .50 -.2 7 .85 .05 .50 -.1 5 -.3 4 .76 -.4 2
Rsdnl .64 .18 .29 .35 -.0 1 .70 .10 .68 -.3 3 .37 .75 -.4 0
Rentg .59 .66 .81 .49 -.2 4 .52 -.1 7 .49 -.2 1 -.0 3 .53 -.4 8
Foodl Merci Appai Fum i Autol Othrl Uhsll Fncel Prfnl Csvcl Entri Rsdnl
Merci -.0 6
Appai -.0 8 .22
Fumi -.0 6 -.0 8 -.0 1
Autol -.0 4 -.0 6 .65 -.0 6
Othrl -.0 6 .35 .16 -.0 8 -.0 6
Uhsll -.0 9 .15 .86 -.1 3 .66 .15
F ncel -.1 0 -.0 6 .58 -.0 2 .61 .27 .53
Prfnl -.1 4 -.0 7 .60 .09 .52 .29 .57 .84
Csvcl -.1 1 -.0 5 .20 .00 .33 .10 .17 .23 .26
Entri -.1 2 .22 .66 -.0 9 .41 .60 .65 .48 .62 .23
Rsdnl -.0 5 .06 .21 -.1 3 .00 .30 .23 .44 .57 .22 .50
Rentl - .0 4 .04 .55 -.0 3 .40 .47 .39 .71 .79 .35 .65 .57
a = 10% le v e l of s ig n ific a n ce  0.33. Note, in a l l  matrices a l l  c o e ffic ie n ts  
were taken to seven decimal places so that unique ranks uere assigned to 
each use.
TABLE 5.5
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1958 C.B.D. CORE CORRELATION MATRIX3
Food Mere Appa Furn Auto Othr Uhsl Fnce Prfn Csvc Entr Rsdn
Mere .06
Appa .57 .42
Furn .59 .44 .65
Auto .18 .03 - .2 4 .30
Othr .84 .49 .78 .65 .03
Uh s i .06 - .2 3 - .2 4 - .2 6 .04 -.0 6
Fnce .80 -.1 3 .63 .66 .04 .56 .03
Prfn .31 -.0 8 - .0 8 .23 .31 .25 .46 .26
Csvc .12 -.4 9 .13 .27 -.1 0 -.1 5 -.4 3 .46 -.1 5
Entr .63 .10 .46 .30 .23 .74 .26 .27 .26 -.3 1
Rsdn -.3 9 .35 - .4 5 -.0 1 .27 -.3 6 -.0 1 -.3 9 -.5 2 -.0 3 - .5 6
F oodl .31 - .4 5 .18 .17 -.1 8 .18 .53 .50 .43 .27 .35 -.3 8
Merci .58 .60 .64 .38 .21 .83 -.2 1 .26 .21 -.3 7 .52 -.2 8
Appai .73 .45 .82 .64 -.0 1 .89 - .2 0 .60 .33 -.0 8 .53 - .4 3
Fum i .88 .02 .67 .47 .03 .75 .02 .83 .16 .26 .47 - .3 4
Autol - .2 7 .34 -.2 6 .09 .51 -.2 3 .35 -.1 7 .15 -.2 6 -.2 8 .77
Othrl .64 .42 .83 .61 .07 .89 -.1 4 .43 .16 -.1 6 .81 - .5 4
U hsll .68 - .0 2 .76 .56 -.1 3 .59 -.0 5 .86 -.0 6 .48 .30 -.3 5
Fncel .62 -.0 2 .53 .53 -.1 6 .58 .18 .76 .69 .16 .32 - .4 5
Prfnl .68 - .0 5 .71 .73 -.0 7 .60 -.0 6 .90 .42 .44 .33 -.4 8
Csvcl .86 .15 .70 .55 -.0 2 .84 .03 .81 .43 .10 .50 -.4 1
Entri .44 .49 .91 .60 -.3 2 .78 -.0 9 .45 .14 -.0 8 .53 -.4 7
Rsdnl .49 -.0 8 .11 .53 .46 .25 -.3 5 .30 -.1 6 .34 .25 - .1 4
Rentg .21 .08 .36 .21 -.2 1 .37 -.3 5 .03 .18 .30 .27 - .1 4
F oodl Merci Appai Fu m i Autol Othrl U hsll F ncel P rfn l Csvcl E n tri Rsdnl
Merci - .2 7
Appai .34 .90
Fum i .37 .52 .69
Autol - .1 9 -.1 5 -.2 2 -.1 8
Othrl .12 .78 .86 .55 -.2 9
U hsll .49 .26 .54 .88 -.1 8 .49
Fncel .61 .39 .69 .61 - .2 3 .47 .56
Prfnl .56 .34 .71 .70 -.2 7 .58 .77 .90
Csvcl .34 .71 .88 .91 -.2 1 .67 .73 .81 .79
Entri .30 .63 .79 .48 -.2 7 .84 .58 .62 .69 .63
Rsdnl - .0 3 - .0 2 .11 .21 -.2 8 .22 .21 -.0 1 .25 .11 -.0 7
Rentl - .0 8 .13 .12 .30 -.4 3 .29 .18 - .1 5 .07 .15 - .1 2 .48
10* level of significance 0.35
143
TABLE 5.6
1967 C.B.D. CORE CORRELATION MATRIX8
Food Mere Appa Furn Auto Othr Whsl Fnce Prfn Csvc Entr Rsdn
Mere .32
Appa .58 .59
Furn .46 .11 .50
Auto -.5 2 -.3 6 -.6 2 -.0 1
Othr .90 .33 .67 .64 -.3 9
Whsl -.2 1 -.3 8 -.3 9 -.2 7 .32 -.3 1
Fnce .58 .17 .38 .73 -.3 1 .53 -.2 5
Prfn .01 -.0 7 -.1 6 .02 .26 .06 .80 -.1 7
Csvc -.1 0 -.4 7 -.4 8 .07 .40 -.2 9 -.1 2 .25 -.4 6
Entr .87 .36 .53 .67 -.2 2 .88 -.3 2 .67 -.0 1 -.0 1
Rsdn -.5 0 -.4 0 -.5 4 -.0 8 .60 -.4 3 .48 -.4 3 .56 .11 -.4 6
Foodl .04 .75 .44 -.2 6 -.3 1 -.0 8 -.1 8 -.1 8 -.1 9 -.2 6 -.1 0 -.2 0
Merci .39 .95 .57 .22 -.1 8 .46 -.3 8 .20 -.0 2 -.3 9 .47 -.3 1
Appai .55 .31 .83 .78 -.2 6 .80 -.4 0 .49 -.0 9 -.3 0 .64 -.3 4
Fumi .43 .17 .62 .81 -.0 1 .73 -.0 7 .42 .30 -.3 7 .56 -.0 2
Autol .49 .52 .33 .55 -.0 7 .70 -.3 2 .44 .16 -.2 6 .73 -.2 0
Othrl .11 .70 .59 -.1 2 -.3 9 .02 -.2 3 -.1 1 -.2 4 -.2 9 -.0 5 -.2 5
Whsll .59 .28 .83 .78 -.3 1 .81 -.3 1 .54 -.0 4 -.3 0 .61 -.3 3
Fncel .42 .47 .83 .51 -.5 9 .49 -.4 2 .51 -.3 6 -.2 2 .30 -.5 0
Prfnl .17 .03 .22 .42 -.3 7 .10 -.1 6 .75 -.3 1 -.2 7 .08 -.2 7
Csvcl .60 -.3 1 .19 .23 -.3 2 .55 -.1 0 .18 -.1 6 .16 .36 -.2 6
Entri .87 .48 .83 .43 -.6 5 .89 -.3 0 .48 -.0 7 -.4 0 .70 -.6 0
Rsdnl .30 -.0 6 -.2 1 .25 .28 .06 -.1 4 .48 -.3 0 .84 .43 -.0 7
Rentg .43 .74 .82 .25 -.6 3 .47 -.5 1 .24 -.3 3 -.4 0 .26 -.4 7
F oodl Merci Appai Fum i Autol Othrl Whsll Fncel Prfnl CsvcL Entri Rsdnl
Merci .67
Appai .02 .43
Fumi -.1 8 .33 .90
Autol -.1 0 .67 .57 .62
Othrl .97 .63 .20 -.0 3 -.4 2
Whsll .02 .40 .98 .91 .52 .21
Fncel .45 .44 .71 .48 .14 .61 .77
Prfnl .01 -.0 4 .22 .13 -.0 6 .09 .33 .65
Csvcl -.2 7 -.2 6 .29 .18 -.0 8 -.1 5 .35 .27 .16
Entri .25 .54 .76 .59 .48 .37 .80 .71 .24 .50
Rsdnl -.0 5 .43 -.1 1 -.1 8 .11 -.1 0 -.1 1 -.1 0 .23 .12 -.0 6
Rentl .25 .16 .39 .31 -.0 3 .36 .47 .79 .70 .12 .33 -.4 2
a = 10% level of significance 0.42
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TABLE 5.7
1972 C .B .D . CORE CORRELATION MATRIXa
Food Mere Appa Furn Auto Othr Whsl Fnce Prfn Csvc Entr Rsdn
Nere .40
Appa .57 .42
Furn .22 .14 .45
Auto -.4 7 -.4 7 -.5 7 -.3 5
Othr .78 .48 .31 .44 -.4 1
Whsl .18 -.0 3 -.2 0 -.0 5 .36 .17
F nce .20 .20 .16 .66 -.4 8 .62 -.0 9
Prfn -.3 1 -.1 9 -.2 0 .32 .09 -.2 9 .46 -.0 7
Csvc -.4 6 -.4 4 -.4 3 - .0 4 .19 -.2 7 -.3 2 .29 -.2 7
Entr .73 .30 .35 .43 -.5 3 .90 -.0 1 .77 -.3 9 .01
Rsdn -.2 0 -.2 8 -.3 7 .07 .61 -.2 1 .62 -.2 7 .46 .17 -.3 5
Foodl -.4 5 -.1 8 -.2 5 -.4 2 .59 -.3 5 -.1 7 -.3 4 -.1 8 -.0 1 -.3 4 -.1 5
Merci .27 .50 .35 -.1 5 -.4 4 -.0 6 .07 -.1 1 .12 -.3 4 .03 -.2 1
Appai .34 .48 .89 .41 -.4 5 .20 -.3 4 .06 -.2 7 -.3 4 .13 -.3 2
Fum i -.4 5 -.1 8 -.1 0 .41 -.3 1 -.2 3 -.2 8 .24 .62 -.0 1 -.2 0 -.1 5
Autol .41 -.1 8 .75 .53 -.1 6 .20 -.1 7 .16 -.1 8 -.1 3 *31 -.1 5
Othrl .52 .69 .12 .35 -.3 0 .77 .12 .50 -.0 7 -.3 4 .63 -.2 1
Uhsll .46 .34 .78 .40 -.1 3 .28 .20 -.0 7 -.0 5 -.4 9 .11 .12
Fncel .27 .12 .55 .62 -.3 4 .49 -.0 9 .75 -.2 8 .12 .61 -.3 1
Prfnl .27 .10 .45 .58 -.4 3 .53 -.0 3 .73 -.1 6 .02 .58 -.3 3
Csvcl .56 -.0 9 .58 .60 -.5 1 .54 -.1 9 .48 -.0 9 -.2 6 .62 -.4 5
Entri .82 .61 .65 .34 -.5 8 .83 -.0 4 .31 -.3 2 -.5 8 .69 -.4 2
Rsdnl .34 .05 -.0 8 -.0 4 -.2 8 .53 -.0 8 .50 -.5 6 .49 .67 -.0 9
Rentg .32 .59 .80 .33 -.6 5 .28 -.3 6 .24 -.3 2 -.2 5 .25 -.4 5
Foodl Merci Appai Fum i Autol Othrl U hsll Fncel P rfnl Csvcl E n tri Rsdnl
Merci - .1 4
Appai - .2 2 .09
Fumi -.1 0 -.1 4 -.0 5
Autol - .1 0 -.1 4 .63 -.1 0
Othrl - .1 4 .28 .01 -.1 4 -.1 4
Uhsll - .2 4 -.0 1 .82 -.2 4 .65 -.0 8
Fncel - .2 4 -.2 3 .53 -.0 2 .63 .17 .44
Prfnl - .3 6 - .3 4 .47 .16 .50 .14 .41 .93
Csvcl -.3 1 -.1 9 .43 .22 .75 .18 .36 .64 .70
Entri - .2 8 .09 .58 -.1 5 .36 .56 .56 .41 .48 .60
Rsdnl -.2 9 -.2 0 -.1 3 -.2 9 -.0 8 .14 -.1 5 .29 .32 .11 .30
Rentl - .2 2 - .1 7 .50 -.0 2 .41 .45 .22 .85 .82 .63 .57 .40
a = 10$ level of significance 0.42
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(ii) Land use structure in Wollongong - Land use types which 
compete directly for available floor space.
A significant positive correlation coefficient implies that 
there is a significant direct covariation in the numbers of the pair of 
land uses concerned. Since the numbers of each land use type increase or 
decrease together, as between blocks, this suggests that the pair of 
land uses will always be in direct competition for available floor spaceJ 
The significant positive correlations in each matrix, then, present a 
picture of the land use types which derive some benefit from mutual 
proximity location and which therefore compete directly and consistently 
for available floor space.
1. However there are rigidities (Cf. Ch. 2 above) in the property 
market which hinder the smooth transfer of floor space between 
one land use and another. The lease period is one such rigidity 
(Cf. Turvey, op.cit., p. 26). Another is related directly to 
the difference in land use type - the greater this difference the 
greater will be the degree of friction involved in converting 
floor space from one land use type to another. Hence the 
greater will be the difference in rental required before the 
space will be converted. Practically any space can be converted 
for alternative uses. In Wollongong, for example, single dwelling 
houses have been converted to shops and offices, banking premises 
have been converted to automobile showrooms, automobile showrooms 
have been converted to appliance shops and restaurants, a cinema 
has been converted to a restaurant and so on ... The conversion 
of floor space from one use to another is known as filtering.
The climax in this land use filtering process occurs when broad 
categories of similar land use types are successful competitors 
in a particular area and specialised districts, for example 
financial districts, evolve (by this stage filtering has usually 
given way to succession i.e. redevelopment). Such districts are 
composed of land use types which derive a significantly greater 
benefit from location there than in any other area, and which 
is greater also than the benefit which other land use types would 
derive from location in that area.
146.
The 'planned CBD'.
Each of the correlation matrices presents a useful summary - 
Table 5.4 for example, indicates that in 1972 there were 20 significant 
positive correlations, 5 significant negative correlations and 41 random 
associations amongst the 66 pairs of ground floor land use types. Food 
stores (primarily eating and drinking places) were significantly 
positively correlated with 6 other land use types - general merchandising, 
apparel, furniture, other retail stores, financial services and 
entertainment and personal service centres. One would suspect food 
stores of being secondary traffic generators whose net returns would 
be increased by location near any of these land use types. There was 
a significant negative correlation between food stores and residential 
land uses. This is to be expected since food stores tend to locate on 
expensive land in the vicinity of the primary traffic generators. The 
random associations between food stores and automative, wholesaling, 
professional, and community service land use types indicate that these 
land uses may or may not compete with food stores for available floor 
space. The negative signs of the coefficient between food and automative, 
professional and community service land use types do indicate, however, 
that there may be some degree of dissociation between food stores and 
these land use types.^
Clusters of mutually compatible land use types can be obtained 
from Table 5.4. Of 20 significant linkages on the ground floor, 19 
related to the group of 7 land use types itemised above. These land 
use types showed significant covariation in numbers of activities in
1. Although the signs are negative the coefficients are not 
significant.
each block in the CBD. Similar analysis for the negative coefficients 
showed that all of the significant dissociations related to one land 
use type, residential. In other words, residential activities on the 
one hand and entertainment and personal service, food, apparel, other 
retailing and financial activities on the other, were unlikely to 
compete for floor space in the same block.
It may be expected that some secondary land use types which 
are unable to compete successfully for ground level floor space near 
primary traffic generators may opt for a second best first floor 
location. Ground floor/first floor affiliations are also shown in 
Table 5.4. Here it may be observed that 53 of the 144 pairs of ground 
floor/first floor land use types were significantly linked. Rank tables 
were constructed for these affiliations and it was found that most of 
the first floor land use types were linked in some manner with ground 
floor activities. Seven of the land use types - apparel, wholesaling, 
entertainment and personal service, other retailing, finance, professional 
and residential activities - had 6 or more links with ground floor land 
use types. One particular feature of the affiliations was the attraction 
between residential and wholesale activities on the first floor and those 
land use activities on the ground floor (such as food, apparel and general 
merchandi sing) which are usually found on relatively high priced land.
This suggested a degree of immaturity in the Wollongong CBD. There was 
a significant dissociation between residential activities on the first 
floor and residential activities on the ground floor. In light of the 
ground floor affiliations this suggest s that first floor residential 
activities were able to compete successfully for floor space near the 
ground floor primary traffic generators. Ground floor residential 
activities were not similarly successful.
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First floor affiliations may arise because of a desire to locate 
near particular ground floor activities, or perhaps because of the 
desire of some firms to locate near potential business associates, 
irrespective of their vertical location.^ In any case it is unlikely 
that the reasons for first floor affiliations are similar to the 
suggested reasons for ground floor affiliations. Irrespective of the 
reasons the fact that such affiliations exist suggests that there are 
certain land use types which compete consistently for floor space at 
the first floor level. Again, Table 5.4 shows the competitive group at 
the first floor level in 1972. It may be seen that entertainment and 
personal service, apparel, wholesaling, etc., professional residential 
and finance activities each competed consistently with more than 3 other 
land use types (amongst the group mentioned) for available floor space.
(iii) Comparisons between planned and core areas and the change in 
affiliations through time.
As argued in section 5 . 2 clusters of sellers may arise due to 
the benefit to be gained from such aggregation. If the gain to be 
enjoyed should alter then the composition of the cluster may also alter. 
The core is the area of most intense commercial activity in the city 
and, as such, is the area of highest floor space cost (to the tenant).
The difference in the cost of floor space between the core and peripheral 
areas may be sufficient to alter the structure and composition of the 
clusters which exist in the core and the broader planned area.
1. Goddard, op.cit., found that the desire for face-to-face contact 
in making business deals was suggested as a strong reason by 
management to locate near certain other office type activities.
Correlation matrices for the more compact core area are shown 
in Tables 5.5, 5.6 and 5.7. In comparing the affiliation structure 
between the planned and core areas there are three major points on 
which the structures may differ - the number of significant linkages, 
the land use types entering the affiliations, and the rankings of the 
linkage coefficients. One would expect the structures to differ on all 
three counts if the cost of floor space differs markedly between core 
and planned areas. The cheaper floor space on the fringes of the CBD 
tends to reduce cost barriers, which exist in the core, for mutually 
compatible land use types to locate near each other. Thus, as the 
cost barriers are reduced positive net benefits through mutual 
association may again exist (i.e. assuming they exist in the absence 
of the cost barriers) thereby creating an environment where the number 
of links amongst existing land use types may increase and/or new 
links may be forged.
From Tables 5.4 and 5.6 it may be observed that in 1972 there 
were 8 fewer land use affiliations in the core than the planned area 
at the ground floor level. In the core the number of inter-linkages 
between entertainment and other land use types was reduced from 6 to 3, 
between furniture and other types from 5 to 1, between general merchandising 
and other types from 4 to 1 and so on. However new linkages were formed 
between wholesaling, professional, residential and automative activities 
and these formed a completely distinct cluster of activities. Table 5.8 
contains the Spearman rank correlation coefficients which compared the 
rank of significant correlation coefficients in the planned area with 
the rank of the same land use associations in the core areaJ The
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1. The same land use had to be maintained for consistency. However 
this often introduced some error since that land use correlation 
was not always significant in both areas.
TABLE 5.8
CQFIPARISON DF LAND USE STRUCTURE IN PLANNED 
AND CORE AREAS — rho v a lu es
Year Ground G rou n d /First F i r s t
1972 0.78 0.76 0.54
1967 0.96 0.70 0.57
1958 0.86 0.96 0.66
* a l l  s i g n i f i c a n t  a t the b% l e v e l ,
TABLE 5 .9
POPULATION AT THE CENSUS YEARS 
CITY OF WOLLONGONG
Year_________________________________________________________ P o p u latio n
1911 24,940
1921 32,381
1933 42,853
1947 62,960
1954 90,852
1961 131,754
1966 149,506
1971 161,143
Source; NSW Yearbook
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The rho coefficient of 0.78 indicates that although the ranks were not 
significantly different there was some degree of difference.
In comparing the negative coefficients it may be observed that 
none of the dissociations present in the planned area were significant 
in the core. Instead a new series of dissociations was formed between 
automotive activities and entertainment, food, apparel, other retailing, 
finance, and general merchandising activities. This was not remarkable 
since (i) ground floor residential activities were relatively scarce in 
the core and (ii) automotive type uses, because of the usually high cost 
of the purchase involved (or, in the case of service stations, the wide 
distribution of outlets) derive little, if any, net benefit from location 
near primary traffic generators.
In comparing the ground floor/first floor affiliations it may 
be observed that the same land use types entered the affiliations in the 
core and planned areas. However the rankings did differ to some extent, 
as indicated by the rho value of 0.76, and there were 15 fewer 
significant linkages in the core area. The largest reduction in linkages 
occurred in apparel activities, where links with ground floor activities 
decreased from 6 to 2 and in wholesaling activities whose links reduced 
from 6 to 3. In the group of negative coefficients, however, only 2 of 
the dissociations which were significant in the planned area - those 
between first floor residential and ground floor professional activities 
and first floor entertainment and ground floor community service activities - 
was also significant in the core. New dissociations were apparent between 
community service, entertainment and wholesaling activities on the first 
floor, and automotive and community service activities on the ground 
floor.
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At the first floor level there were 16 significant linkages in 
the core, compared with 21 in the planned CBD. Also, fewer land use 
types entered the affiliations in the core where neither general 
merchandising nor residential activities had significant links.
The rho coefficient of 0.54 indicates that there was a considerable 
difference in the ranks of the coefficients.
Higher order activities require a large market area in order to 
carry on business at a satisfactory level. As the population of a 
city increases the potential market area of a CBD location becomes 
increasingly attractive for higher order activities. Over the study 
period Wollongong's population increased from 90,852 to 161,143 
(Table 5.9) which represented a population growth rate of more than 
two percent per annum - one of the highest growth rates of any urban 
area in Australia. The land use changes which this tended to encourage 
have been described in Chapter four. It may be expected that such 
land use changes would tend to bring about, either directly or indirectly, 
an alteration in the land use structure.
The evidence presented in Tables 5.2 - 5.7 suggests that there 
was a considerable alteration in the land use pattern in central 
Wollongong. For instance, in the planned CBD the number of ground 
floor links decreased from 30 in 1958 to 20 in 1972; the ground floor/ 
first floor affiliation decreased from 80 to 53; and the first floor 
links decreased from 46 to 21. Perhaps the least change occurred on 
the ground floor in both planned and core areas. Here, between 1958 
and 1967 there was a reduction of 9 links in the planned area and 1
in the core. There was a reduction in the number of land use types 
entering the affiliations in the planned area between 1958 and 1967 
when automotive, wholesaling and professional activities had no 
significant links. The decrease in the number of significant linkages 
(for all types of linkages) suggests that there was an increase in 
area specialisation throughout the study period. •
(iv) A competitive hierarchyof land use types
For the present study the mean rent per block on each floor level 
was obtained. For both the planned and core areas a correlation 
coefficient was obtained between this rent and the number of establish­
ments in each land use type. This coefficient indicated the extent to 
which the numbers of each activity would vary with the level of the rent. 
The variation in the number of each land use type with the variation in 
rent provides an indication of which land use types derive the greatest 
benefit from location in the streets of highest potential business 
volume. In one way it may be said that a ranking of the coefficients 
indicates a competitive hierarchy of land use types. This hierarchy 
does not indicate which land use individually paid the highest price 
for floor space, rather it indicates the arrangement of land uses 
which consistently secured floor space in street blocks with a high 
mean price.
The correlation analysis was undertaken for ground and first 
floor levels for each year for both planned and core areas and the 
results are shown in Tables 5.2 - 5.7. In 1972 the competitive hierarchy 
on the ground floor in the planned CBD was - apparel, food, general 
merchandise, entertainment and personal service, other retail, furniture 
and finance activities. That is, although each of these activities
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varied directly with the level of rent, the number of apparel activities 
did so more consistently than did the numbers of food stores, and so on... 
In one sense this may suggest that apparel activities were more 
consistently successful in obtaining relatively high priced floor 
space than were food stores, and so on ...
In the core area at the ground floor level apparel activities 
were again number one on the hierarchy. Although there were no other 
significant rent coefficients the ranks in the two areas were compared 
and a rho value of 0.66 indicated that the ranks differed to some degree 
(although they were not significantly different). At the first floor 
level the hierarchy consisted of professional, community service, 
entertainment and personal and apparel activities.
From the tables it may be observed that there was a significant 
alteration in the competitive hierarchy betv/een 1958 and 1967, but the 
change was not as great between 1967 and 1972. The competitive hierarchy 
in 1958 was as follows - entertainment and personal service, other 
retailing, furniture and appli ance, food, apparel, professional, and 
finance activities. In 1967 the order was apparel, general merchandising, 
food, other retailing, entertainment and personal service, finance 
and furniture and appliance activities. A rho value of -0.61 indicates 
that there tended to be a reversal (not significant at the 5 percent 
level) in the competitive hierarchy over this period. In the core area 
for the same period a rho value of 0.16 indicated that there was a random 
association between the ranks in the 2 years. The rho values for the 
1967 and 1972 period for the planned and core areas were 0.89 and 0.75 
respectively, suggesting that the greatest change in internal structure 
occurred in the 1958 to 1967 period.
(v) Variation in the number of land use types as distance from the 
PLV site varies.
Using the concentric zones constructed in Chapter one, the number 
of each land use type in each zone was observed and a correlation 
coefficient was obtained between the number of land uses in the zone 
and the radius to the circumference of the zone. The results for 1972 
are presented in Table 5.10 (Section a). These coefficients indicate 
the extent to which the numbers of each type of land use increase or 
decrease with distance from the PLV site. Since the zonal concept is 
used the variation in all directions simultaneously is considered. For 
any practical purpose this zonal concept of land use variation is of 
limited usefulness (although it does indicate the extent of land use 
variation in the 'ideal' land value case). These coefficients were 
therefore also calculated for the variation along Crown and Keira Streets 
(the core of the city) whence the zonal distances are more meaningful 
in terms of walking distance from the PLV site. These results for 1972 
are shown in Table 5.10 (Section (b) and (c)).
In Table 5.10 (a) it is apparent that only two coefficients were 
significant as the five percent level on the ground floor in 1972, 
those for apparel and automotive land use types. The coefficients 
indicate that the number of apparel land use activities decreased with 
zonal distance from the PLV site whilst the number of automotive and 
related activities increased. This is suggesting that generally, 
apparel and associated activities are to be found on high priced land 
near the centre of the city while automotive and related activities 
prefer cheaper land near the periphery of the core. On the first floor 
the sign of the coefficient indicates that the number of residential 
activities increased with distance from the PLV site.
TABLE .5.10
LAND USE/DISTAIMCE CORRELATION COEFFICIENTS
(a) C B D ^ ( 2 )(b) Crown S t r e e t '  y (c) K eira S tr e e t (2 )
1972 1967 1958 1972 1967 1958 1972 1967 1958
Land Use
*
G
*
F G F G F G F G F G F G F G F G F
Food .54 .61 .08 - .6 1 - .3 0 - .1 4 .39 .42 .26 - .42 .07 .10 - .1 8 .42 - .3 9 - .2 8 - .3 6 - .2 8
Merc - .4 7 - .4 1  - .64 - .4 6
0CSI•1 - .6 9 - .4 1 - .3 8 - .4 7  - .43 - .2 2 - .4 5 - .4 2 - .1 4 - .4 2 - .4 2 0 - .4 2
Appa - .6 3 - .7 8  - .73 - .4 9 - .8 3 - .8 5 1 • ' w 4̂ - .3 7 - .4 6  - .37 - .6 1 - .6 3 - .5 9 - .4 2 - .4 4 .14 - .4 4 - .0 6
Furn - .3 2 0 - .38 - .4 9 - .4 6 - .2 2 .11 0 - .0 3  - .42 - .6 5 - .1 7 - .3 3 - .2 8 - .3 6 - .1 4 - .4 9 - .1 4
Auto .89 - .2 0 .81 - .6 1 .14 .61 .66 - .1 4 .40 - .42 .05 .42 .29 .14 .71 0 0 .42
Othr - .2 5 0 - .08 - .7 2 - .8 6 - .4 3 .25 0 .07 - .48 - .4 6 - .3 3 - .3 5 .14 - .3 9 - .4 2 - .5 7 - .3 2
Uhsl .14 - .5 9 .38 - .8 7 26 - .3 7 - .2 8 - .4 8 .28 - .45 .35 - .1 4 - .2 7 - .0 9 0 - .4 4 - .4 5 - .4 2
F nee - .5 3 - .4 9  - .60 - .8 6 - .5 9 - .9 0 - .0 3 - .4 8 - .1 3  - .67 - .2 7 - .4 9 - .4 0 - .3 0 - .3 6 - .2 4 - .3 9 - .4 3
Prfn - .0 3 - .5 1 .03 - .5 5 - .2 1 - .7 2 .35 - .3 4 .35 - .39 .12 - .3 9 - .2 4 - .3 4 - .1 7 - .3 7 - .2 9 - .3 1
Csvc - .0 2 - .1 2 .07 - .1 2 - .6 6 - .5 4 .66 .08 .59 .33 .39 - .4 9 .09 - .4 4 .08 - .4 4 - .0 9 - .2 8
Centr .40 - .4 7 .46 - .3 5 - .4 7 - .6 3 .32 - .0 9 .2 4  - .40 .17 - .3 7 - .5 0 - .6 1 - .5 0 - .5 9 - .6 0 - .5 3
Rsdn .43 .52 .33 - .3 9 .39 - .0 9 .42 .37 .59 .44 .52 .27 .05 - .1 7 - .0 4 - .1 2 - .0 3 - .1 3
(1) = 10^ l e v e l  o f  s ig n i f ic a n c e  0.58
(2) = 10?6 l e v e l  o f  s ig n i f ic a n c e  0.48  
*G = ground f lo o r
*F = f i r s t  f lo o r
cncn
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Table 5.10 (b) indicates that in 1972 along Crown Street the 
number of automotive and community service land use types were significantly 
correlated with distance from the PLV site at the ground floor level.
An unusual feature at the first floor level was the significant 
negative coefficient for both financial and wholesale type land use.
One would expect wholesaling to be located closer to the periphery.
Again in Table 5.10 (c) it may be observed that in 1972 at the 
ground floor level the number of both apparel and entertainment land 
use types decreased with distance from the PLV site, while the number 
of entertainment land use types also decreased at the first floor 
level.
Similar coefficients for 1958 and 1967 are also shown in Table 5.10 
(a). In 1958 at the ground floor level apparel, financial, other retail 
and community service land use types had significant negative correlations 
with zonal distance, while in 1967 apparel, general merchandising and 
financial land use types had negative correlations and automotive 
land use types had a positive correlation with zonal distance. Results 
may be obtained in a similar manner from Table 5.10 (b) and (c).
There are several interrelated features of Table 5.10 upon which 
comment may be made. Firstly the large variation throughout the 
study period in land use types with significant relationships suggests 
that the internal land use structure was undergoing considerable change 
in that period. This variation is illustrated in Table 5.11. The second 
point is that the relatively low proportion of land use types with 
significant relationships in any one year suggests little physical 
structuring with respect to distance from the PLV site. This is also 
illustrated in Table 5.11.
TABLE 5.11
VARIATION IN LAND USE TYPES WITH SIGNIFICANT RELATIONSHIPS
CROWN STREET, GROUND FLOOR
Land Use - 1972 1967 1958
Auto 0.66 - -
Csvc - .6 6 0.59 -
Mere - - .4 7 -
Appa ■ - - .4 6 - .6 1
Rsdn . - 0.59 0.52
Othr - - - .4 6
CROWN STREET, FIRST FLOOR
Whsl - .4 3 - .4 5 -
Fnce - .4 3 - .6 7 - .4 9
Mere - - .4 3 - .4 5
Othr ■ - - .4 8 -
Rsdn - - .4 4 -
Appa - - - .6 3
Csvc - - - .4 9
C . B . D . , GROUNDi FLOOR
Appa - .6 3 - .7 3 - .8 3
Auto 0.89 0.81 -
Mere - - .6 4 -
Fnce - - .6 0 -.5 9
Othr - - - .8 6
Csvc - - - .6 6
C . B . D . i FIRST FLOOR
Rsdn 0.58 - -
Food - - .6 1 -
Auto - - .6 1 -.6 1
Othr - - .7 2 -
üJhsl - - .8 7 -
Fnce - - .8 6 - .9 0
Mere - - - .6 7
Appa - - - .8 5
Csvc - - - .5 4
Prfn - - - .7 2
Entr _ — - .6 3
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Finally, the variation in the magnitude and sign of the correlation * 
coefficient of specific land use types over the period may indicate a 
change in the businessman's notion of a desirable location for those 
land use types.
Lets consider this latter point. The 'food* land use category 
changed from a not significant negative correlation to a significant 
positive correlation over the period. Although the correlation coefficients in 
Crown and Keira Streets were not significant the change in these 
coefficients, coupled with the above change for the CBD as a whole, 
appears to indicate a decreasing tie which this activity has for the 
central part of the CBD. A possible explanation for this may be that 
the growth in the attractiveness of the CBD as a whole (i.e. for other 
commercial land uses) may make a current peripheral location (or at 
lease a location a little further from the PLV site) for this type of 
land use as desirable (in terms of profit) as a more central location 
fourteen years previously. This change would be brought about by 
the increased rentals (brought about^increased competition for the floor 
space desired) 'forcing'^ this type of land use either towards the 
periphery or into regional/suburban centres.
The correlation coefficient for 'Apparel' type land use changed 
from a high negative to a low negative value for the CBD and for Crown 
Street and a similar direction of movement may be observed for 'Furniture' 
type land uses (Table 5.10). Again, a similar explanation to that 
advanced for 'Food' may be put forward in these cases. The 'conflicting' 1
1. This notion of land uses being 'forced' out is discussed in 
Chapter ten below.
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feature for 'Apparel' activities in Keira Street was the change from 
a low negative to a high negative correlation coefficient. This may 
be due to the fact that floor space along Keira Street tended to be 
cheaper than floor space along Crown Street for any given distance from 
the PLV site. Thus, if the choice for the businessman was between 
moving further from the PLV site along Crown Street, or remaining 
the same distance from the PLV site but shifting to Keira Street1 
(or, even if an actual 'shift' was not involved, at least choosing 
Keira in preference to Crown for an initial location) then some firms 
may choose the Keira Street location.
5.4 Conclusion
The discussion in this chapter was concerned with the competition 
for floor space in the Wollongong CBD. Analysis commenced with a 
consideration of the broad question - why do firms demand floor space 
in a business centre (any such centre) or amongst a group of firms 
(rather than prefer some uniform distribution amongst the potential 
market)? In a search of the literature it was found that a similar 
problem had been examined at an abstract level by Hotelling in the 
late twenties. Hotelling's thesis, however, was found by a number of 
writers to have several implications which made it unacceptable for the 
solution of the clustering problem. In an attempt to avoid the pitfalls 
associated with Hotelling's work a model was constructed, which incorporated 
both competing and non-competing goods, showing why retailing firms 12
1. At rentals comparable to the further distance along Crown.
2. Chapter six below examines the impact which this demand may 
have on per unit floor space rents.
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tend to group or cluster. It was suggested that this model had 
probably been implicitly accepted in the literature for some time, 
although it did not appear to have been presented explicitly.
The chapter then went on the consider the land use structure in 
the Wollongong CBD. If areas of similar locational desire exist, it 
was suggested that a street block would be a suitable representation 
since roadways create obstacles to consumer mobility. The rationale for 
this is simple. If the volume of pedestrian traffic decreases away * 
from the PLV point it is more likely to decrease perceptibly from one 
block to the next than it is from one site to the nextJ In examining the 
land use structure the evidence strongly suggested that certain land 
use types tended to locate near each other (i.e. in the same street 
block) and hence to compete consistently for available floor space.
Such land use types were isolated for each year. There were also 
certain land use types which appeared to 'avoid' each other, similarly 
these were specified. Also isolated was the hierarchy of land use 
types which consistently captured the most expensive floor space.
Overall, the evidence indicated that each street block in the CBD may 
be regarded as a sub-market in the CBD property market. The non 
spatial forces which may lead to a land variation within such sub­
markets are considered in the following chapter. 1
1. If the street block is uninterruptedly very long then this rationale 
may not be appropriate. The 'rationale' in that case may be some 
notion of a 'comfortable' walking distance from the nearest car 
park.
PART III
BARGAINING POWER AND LOCATION AS FACTORS INFLUENCING THE 
DETERMINATION OF SITE VALUES
CHAPTER
6 Rent Determination in a Small Spatial Unit - 
An area of similar Locational Desire
7 Bargaining Power, Location and Revenue Determinati
8 The Variation in Building Replacement Costs 
Site Value Determination9
Part III undertakes the primary task of ascertaining the influence 
of bargaining power in the determination of land values. The 
analysis commences with a consideration of the determination of 
floor space rentals as it is assumed that the demand for land is 
derived from the use to which the land may be put. The analysis 
then progresses to a consideration of site value, which has been 
defined residually.
CHAPTER 6
RENT DETERMINATION IN A SMALL SPATIAL UNIT - 
AN AREA OF SIMILAR LOCATIONAL DESIRE
6.1 Introductory Statement
6.2 Bargaining Power and Rent Determination
6.3 The Model Adopted
6.4 An Empirical Analysis in Wollongong
(i) The Data
(ii) Significance of Regressions
(iii) Regression Coefficients
(iv) First Floor Office
(v) Correlations between Rent, Size and Distance
(vi) Other Hypotheses 
Conclusion6.5
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6.1 Introductory Statement
It was suggested in Chapter three that, since existing spatial 
models of land value determination apparently fail to explain land value 
variation within small areas^ - areas of similar locational desire - 
then the existence of any land value differences within such areas may 
be due to some market force which does not depend on location with 
respect to the PLV site. The present chapter considers one such market 
force.
Recall from Chapters one and two that it was Alonso's intention 
to provide a benchmark against which deviations from the ideal may 
be compared. The usefulness of the Alonso model as a benchmark, however, 
need not be limited to spatial deviations. The assumptions of the 
Alonso model are such that it differs from a perfectly competitive 
one only in so far as location differences ensure that the comnWity 
traded is not homogeneous. Again, such a state may be utilised as a 
benchmark against which deviations may be compared. It is hypothesised 
in the present chapter that one such deviation is a difference in 
bargaining power between buyer (tenant) and seller (landlord).
Essentially the aim of the chapter, then, is to establish that per unit 
floor space rents depend, inter alia, on the bargaining power of either 
the landlord or the tenant.
1. At least in the Wollongong CBD.
2. There is no other suitable focus in the Wollongong CBD.
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With this purpose in mind the discussion is considered in three 
parts. In Section 6.2 it is demonstrated from the literature that the 
concept of bargaining power as a factor in the rent determination 
process is not new. It is suggested that there are a variety of ways 
in which bargaining power may be defined, but in the present discussion 
bargaining power is defined in terms of one of the negotiating parties 
having some measure of monopolistic or monopsonistic control.
In Section 6.3 the bargaining model is developed. Bargaining 
power in the present context depends on the supply/demand interrelation­
ship - the availability of certain sized floor space in relation to the 
demand for that space. If the supply of a particular size of floor 
space is excessive then the tenant is in a position to demand a lower 
per unit rental than may be obtained with another size of floor space 
(whose supply is not excessive). The position is reversed in a case 
of insufficient supply. The supply/demand position is established in the 
first instance on a CBD wide basis, but its impact falls on individual 
properties (in terms of the rents determined).
The final section of the chapter is concerned entirely with 
statistical tests of the model. Tests are carried out at ground and 
upper floor levels and with both retail and office type activities.
The broad finding is that the evidence presented in the current chapter, 
together with that presented in Chapter three, suggests that, although 
spatial land value models fail to explain the determination of rents 
(either land or floor space) in the street block sub-markets, when 
bargaining power is incorporated into the analysis a satisfactory 
level of explanation may be obtained.
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6.3 Bargaining Power and Rent Determination
The variation in bargaining power is but one imperfection in an 
imperfect system. For Wollongong, however, in the matter of rent 
determination it appears to be a vitally important imperfection.
Bargaining power may be defined in a variety of ways. Those 
firms which are nationally (rather than locally) oriented, financially 
sound, or more reputable tend to be able to demand more favourable 
treatment in rent negotiations than do small local firms. On this 
point Turvey notes "... it is only ... large firms ... (whose reliability 
as tenants is unquestioned) which can obtain a lease even though their 
bid is not the highest".^ In such a situation the bargaining strength 
lies with the large nationally reputable tenant.
Bargaining power may also depend on the extent of information 
possessed by one of the negotiating parties. For instance Bari owe notes 
that
Sometimes the tenant has only fragmentary knowledge concerning 
the rent producing capacity of the land; sometimes neither 
party is apprized of the facts; sometimes institutional factors 
interfere; and sometimes there is little opportunity for the 
landlord and tenant to bargain as equals . . . The rental 
bargaining process may involve sharp negotiations in which 
each party argues his position, or it may involve the placid 
acceptance of terms already determined by the landlord. In 
either case the problem of inadequate knowledge causes many 
landlords and tenants to guess at what is a fair rental.2
Bargaining power may also be defined in a more conventional manner - 
one of the negotiating parties may have some measure of monopolistic or
1. Turvey, op.cit., p. 15.
2. Barlowe, op.cit., pp. 167-168.
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monopsoniStic control. It is in such a manner that bargaining power is 
defined in the present context. Here bargaining power in each size 
category depends only on the number of tenant-units of space demanded 
and the number of tenant-units of space offered. This is considered 
again below. For the moment, however, suffice it to point out that 
there is nothing revolutionary or extraordinary concerning the manner 
in which bargaining power is here defined. Indeed, an examination of 
the rental market shows that fluctuations in rent are in accordance with 
the above condition. As Bari owe has suggested "Landlords tend to make 
rental concessions during those periodswhen the supply of tenants is 
low. When the opposite set of conditions prevails, landlords often 
increase their demands and tenants may actually assist them by bidding 
up contract rent levels".^
In a system subject to such imperfections it would not be unusual 
to expect that lags in the adjustment of rent to market conditions would 
cause contract rent to diverge over time from economic rent. Economic 
rent in this instance would be the expected net annual rate of return to 
the user, or an approximation, determined by bargaining, within the 
range limited by the landlord's expectations and the tenant's expectations. 
The economic rent would tend to equality with the annual cost, including 
normal profit, of providing and maintaining the premises, as estimated 
at the time of drawing up the contract. Thus, contract rent will 
approximate this economic rent at the time the contract is determined.
1. Ibid., p. 167.
2. See the discussion on economic rent and contract in Chapter one 
above and in Chapter two page 27.
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Until a new contract is exchanged economic rent may diverge from contract 
rent. If economic rent should decline relative to contract rent, that is, 
if the market expectations change, then the tenant will find himself 
sacrificing some of the return that should go to his labour, management 
and capital.
6.3 The Model Adopted
The primary hypothesis to be tested in this chapter is that, at the 
street block ( or other small area) level, relative bargaining strength 
between landlord and tenant, as well as general and special accessibility 
(in the restricted sense defined below), is an important factor in commercial 
rent determination. The analysis adopts the following assumptions:
(a) Each firm in the central city has the desire to be
*
generally accessible. Within the confines of the central 
city this will be taken to mean a minimum of walking distance 
from the peak land value siteJ
(b) Some firms have a desire for special accessibility. Here this
will be defined in two ways: (1) a desire to locate on the
ground floor sinck this 1s more accessible to passing trade
than upper or lower floors; (2) a desire for a corner location
since this may be passed by two streams of traffic. This is a
more restricted conception of special accessibility than that
employed by Turvey. To Turvey special accessibility meant
2
"... nearness to particular complementary facilities". It is 
also a more restricted conception than that of general accessibility
1. This assumption is adopted in order to again test the Alonso model, 
this time using floor space rents. See Section 6.4 below.
2. Turvey, op.cit. pp. 48-49.
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above. This is so since some firms, particularly those 
concerned with certain types of office activity, may be 
indifferent as to whether they locate on the ground floor 
or the tenth floor, so long as they are generally accessible 
(accessible to other firms, as well as individuals, with whom 
they may transact business ). It tends to be retailing 
activities, or those office activities highly geared towards 
passing trade (e.g. banking), which tend to desire ground 
floor and corner (ground) locations.
(c) For each firm there exists an optimum quantity of floor
space. This is optimum in the sense that any smaller quantity 
would reduce business turnover more than the savings in the 
cost of the floor space; any larger quantity would result in an 
increase in turnover which would be less than that required 
to compensate for the increased floor space costs. An 
alternative manner in which this may be stated is in terms of 
response to price. An increase in the price of floor space 
implies that business turnover, in relation to the aggregate 
cost of space, is insufficient to justify the quantity of 
space utilized. That is, space used is greater than the 
optimum requirement at that per unit price. A reduction in 
floor size implies that marginal cost will decrease more than 
marginal revenue. Thus there will be a downward adjustment in 
floor space size and the loss in business turnover is justified 
by the increased profits. The opposite effect may be described 
for a price increase. The optimum quantity of floor space 
required can change over time.
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(d) Within any range (category) of floor space sizes there will 
be anumberof firms whose optimum lies within the range.
(e) Quality of floor space; prestige; topography; and land use 
associations are constant.
(f) Bargaining strength between landlord and tenant depends only 
on the number of tenant-units of space supplied in relation to 
the number of tenant-units of space demanded (i.e. such factors 
as tenant reputation are ignored).
(g) Both landlord and tenant have knowledge of their relative 
bargaining strengths.
(h) No one landlord is large enough to be able to spread his risks 
throughout all size categories.
(i) Landlords compete with each other for available tenants 
(competition takes place only in the form of rent changes), 
and there is no collusion on the part of the tenants.
(j) Relocation costs to the tenant are nil.
(k) The cost of floor space forms a significant part of the 
tenant's overall dost structure.
Consider bargaining power. >A basic argument in the literature on 
temporal rent changes is that rent will depend on the demand in relation 
to the available supply (the vacancy rate). It has been shown that there 
1s an inverse relationship between the vacancy rate and the rate of 
change of money rentsJ Ross and Wilson have shown that in a market for
' /
1. Cf. Blank, D.M. and Winnick, L. "The Structure of the Housing
Market", Quarterly Journal of Economics, Vol. LXVII, 1953; Duesenberry, 
J.S. Business Cycles and Economic Growth, McGraw-Hill, New York, 1958; 
Reece, B.>7 "A Relation Between the Rate of Change of Money Rents 
and Vacant Housing", Second Conference of Economists of Australia and 
New Zealand, Sydney, 1971. The vacancy rate is a proxy variable, 
rne appearance of vacancies is a manifestation of excess supply.
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rental housing there existed a lag of approximately 9 months between the '
appearance of a vacancy rate and a rental change associated with that
vacancy rateJ It is reasonable to suppose that a lag (not necessarily
of the same duration) in rental adjustments to changed market conditions
would similarly exist in the central city property market. That is,
the per unit rentals existing at a given moment in time will depend
2
on the vacancy rate which existed in some previous period.
The appearance of vacancies in the market for floor space is 
indicative of a disequilibrium position. Specifically, it is a
o
manifestation of excess supply. In other words, the market will be 
in equilibrium when the supply of floor space in each size category 
is equal to the demand for space in that category (and location).
However, throughout the entire range of floor space sizes the vacancy rate 
will not necessarily be the same in all size categories, rather, it will 
depend on (a) the distribution of tenant optimum floor space requirements 
(TOFSR) in relation to (b) the distribution of existing floor space sizes 
(EFSS) - that is, existing in some period t-1. The argument, basically, 
is that the fewer the tenants in relation to the quantity of floor space
1. Ross, B. and Wilson, P.J. "An Analysis of Rentals and Vacancy 
Factors of Residential Properties in Urban Illawarra", Third 
Conference of Economists of Australia and New Zealand, Adelaide, 1973.
2. Per unit rent is the rent per floor space unit.
3. In reality excess supply exists when the vacancy rate rises above 
some level which is considered 'normal' or 'expected'. This 'normal' 
vacancy rate arises due to the fact that, as tenants 'turnover' some 
floor sj^ce may be held vacant for maintenance or repairs, or, there 
may be vacancies due to the fact that tenants are relocating (rather 
than therebeing excess supply). This conception of a 'normal' 
vacancy rate may differ from landlord to landlord, area to area, or 
size category to size category. Note, for present purposes,the 
vacancy rate will be defined as the percentage of vacant leasable 
space to total leaseable space.
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in any given size category the more difficult it will be for the landlord 
to lease any floor space which becomes available. That is, the 
appearance of excess supply increases the difficulty which any given 
landlord has in leasing his floor space in a particular size category. 
Therefore, the tenant requiring space in that category will be in a 
relatively better position to obtain a lower per unit rental than that 
existing in other floor space size categories. Essentially, this 
suggests that the tenant's bargaining power effectively increases.
Let us consider the manner in which this bargaining power, and 
consequently the rental structure,may vary as size of floor space offered 
for sale varies. To keep the analysis simple a uni-modal distribution in 
both TOFSR and EFSS will be assumed. In that case it may be suggested 
that, if tenant bargaining power varies then it either increases or 
decreases as size category increases. Depending on bargaining power, 
then, per unit rentals either decrease or increase as the size of the 
lump of space offered for sale increases. In considering the distributions 
of TOFSR and EFSS there are a number of possible combinations which will 
yield either of the above bargaining positions.
At the outset consider twq cases in which the distributions of 
TOFSR and EFSS are the same, and ascertain the impact on bargaining 
power of a unit (i.e. tenant unit) increase in vacancies across all size 
categories.^ Firstly, suppose that the distributions of EFSS and TOFSR 1
1. That is, persistent vacancies occur across all categories simultaneously. 
The likelihood of the distributions being the same at any given time 
(except in the LR) may be expected to be small. The more likely 
cases are discussed later.
174. A
are both positively skewed. Such a distribution type is shown in 
Figure 6.1. In a positively skewed distribution, as a general rule, as 
the size category increases the number of firms whose optimum lies in a 
given range decreases as does the number of tenant units of space supplied.1
Figure 6.1
Suppose that in this initial situation supply equals demand in all 
categories, that is the vacancy rate is zero across the entire range, 
and that per unit rentals are the same in all categories. Now from this 
position, if one tenant unit of space fell vacant simultaneously in all 
size categories (i.e. an 'across the board' one unit increase in vacancies)? 
the vacancy rate would be greater in the upper size categories than in 
the lower size categories. Thus greater pressure would be exerted on 12
1. Despite the fact that the aggregate existing space may not 
decrease.
2. A rare occurrence. More likely situations are discussed later.
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upper size category landlords for a lower per unit rent than that 
existing in the lower size categories.^ That is, upper size category 
tenants would be in a relatively better bargaining position than those 
in the lower size categories. This may be better explained by a simple 
example. Suppose in a certain town there are 2 property owners, and 
each owner has 10,000 square feet of commercial floor space for lease in 
a single building. One landlord subdivides his space so that it can be 
leased to 20 tenants (thus one tenant unit of space is 500 square feet) 
while the other landlord subdivides his space so that it can be leased 
to only 2 tenants (5000square feet per tenant unit). Now, when a tenant 
vacates from the lower size categories the vacancy rate is 5 percent 
compared with 50 percent when a vacation is from the upper size categories. 
Thus the upper size category (USC) landlord will be under relatively 
greater pressure than the lower size category (LSC) landlord to reduce 
his per unit rentals. (The USC landlord will be in a position to reduce 
his per unit rents, without lowering his net income below that being 12
1. At least fop a lower rate of increase in rents, ultimately leading 
to a per unit rent differential. Note that the argument here and 
that to be presented below for the second 'extreme* case, will 
depend on the extent of the skew. That is, the greater the skew 
the greater will be the consistency in vacancy rates decreasing 
throughout as size category increases. In a combined normal 
distribution (i.e. for both T0FSR and EFSS) vacancy rates and hence 
bargaining power, will decrease towards both tails of the distribution 
(given a tenant unit increase in vacancies across the board).
2. Defined previously as the percent of vacant lettable space to 
total lettable space.
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obtained by the LSC landlord, if his operating costs per square foot
are less) . 1 Therefore it may be said that the USC tenant is in a
2
relatively better bargaining position than the LSC tenant.
Suppose, now, that unlike the previous case the floor space sizes 
form a continuum which ranges in size from say, two hundred square feet
per tenant - but the number of tenants in any given size range decreases
. . 3as the size increases. In this case the potential vacancy rate per
tenant unit in any given size range will increase as the size increases, 
but the difference in vacancy rates between adjacent size ranges will not 
be as great as in the previous case (nor will the difference in operating 
costs be as great). Assume that initially equilibrium prevails (supply 
and demand in each category are equated) and per unit rents are the same 
throughout all size categories. Suppose that a vacancy of one tenant 123
1. One may expect operating costs per square to be lower in the upper 
categories due to economies of scale (for instance management costs 
would be less).
2. The analysis is undertaken in terms of relative vacancies (vacancy 
rates) rather than absolute vacancies so that comparisons as to 
relative bargaining position may be made. For instance, two land­
lords may each have a persistent vacancy of 1,000 square feet of floor 
space. Because of this excess supply both may be pressed for rent 
reductions. However, will each landlord be under equal pressure
for a rent reduction? This will depend on the vacancy in relation to 
the total lettable space (the relative vacancy). If one landlord 
has 4,000 square feet of lettable space while the other has 10,000 
square feet then the relative vacancies will be 25% as compared with 
10%. That is, the former landlord will be under relatively greater 
pressure than the latter to reduce his rents and lease his vacant 
space. The model, therefore, would tend to be inoperable if expressed 
in absolute rather than relative vacancies. This would be so since 
absolute vacancies may increase as size of floor space leased increases, 
but if the relative vacaoies decrease the USC landlords will be under 
less pressure for a rent reduction than their LSC counterparts (later 
discussion in the text considers this case of an increase in USC 
landlord bargaining power). Note, however, that if the comparison is 
simply between zero vacancy and positive vacancies the model would be 
operable if expressed in absolute terms.
3. That is, if a tenant should vacate.
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unit occurs across the entire range of floor space sizes. Given that the 
appearance of a vacancy indicates excess supply then all landlords will 
be under pressure to reduce per unit rentals1 (or at least have a 
reduced rate of increase in ensuing time periods). However, since the 
vacancy rate increases as size category increases then USC landlords 
will be under relatively greater pressure than LSC landlords to reduce 
per unit rentals. That is, tenant bargaining power will increase as 
size category increases. Given the result established in the literature 
on the inverse nature of the relationship between vacancy rates and 
the rate of change of money rents, then a per unit rent differential 
may be expected to emerge between lower and upper size categories. 
Specifically, per unit rents may be expected to decrease as size category 
increases. This, and all future cases in which tenant bargaining power 
increases (per unit rents decrease) as size category increases (irrespective 
of skew relative to a normal distribution) will be designated a lower modal 
distribution (LMD).^
Consider, now, a second case in which the distribution of TOFSR 
and EFSS are the same but this time assume that the distributions are 
negatively skewed. Such a distribution type is shown in Figure 6.2.
Again, from this initial position, assume that the vacancy rate is zero 123
1. Assuming that factors leading to the inverse relationship between 
vacancy rates and rate of change of money rents, persist.
2. Cf. Blank and Winnick op.cit., Duesenberry, op.cit., Reece, op.cit. 
and Ross and Wilson, op.cit.
3. The designation is obtained particularly from cases discussed later 
in which, for the above bargaining position to obtain, the modal 
class of the demand distribution lies below (i.e. to the left of) 
the modal class of the supply distribution.
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Figure 6.2
across the entire range of floor space sizes and that per unit rentals 
are equal in all size categories. Now, contrary to the previous case, 
an across the board one unit increase in vacancies here would result in
j
the vacancy rate being greater in the lower size categories than in the 
upper. Therefore, relatively greater pressure would now be exerted on 
LSC landlords for a lower per unit rent than that existing in the upper 
size categories. Once again a simple example may be used to illustrate 
this. Suppose there are 200 landlords in a given central city area.
One hundred landlords each have 10,000 square feet of floor space leased 
to 4 tenants (i.e. an average of 2,500 square feet per tenant unit), and 
100 landlords each have 40,000 square feet leased to 8 tenants (5,000 
square feet per tenant unit). If one tenant unit becomes vacant
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simultaneously in each category the vacancy rate variation may be 
represented schematically as follows:
Negative Skew in Distributions of TOFSR and EFSS
Size Category (sq.ft.) Relative Frequency Vacancy Rate (%)
2,500 .33 25.0
mean size 4,166
5,000 .60 12.5
This indicates that, under these circumstances the vacancy rate will 
be lower in the upper size categories. Thus USC landlords will be in a 
relatively better bargaining position than LSC landlords. In other 
words the pressure for a per unit rent decrease will be relatively greater 
in the lower size categories. Given an inverse relationship between 
excess supply and per unit rents it may be expected that in the above 
case per unit rents will decrease as size category decreases.^. This 
and all other cases in which tenant bargaining power decreases as size 
category increases will be designated an upper modal distribution (UMD).
It would be unusual for the property market to experience an increase 
in vacancies precisely of the nature discussed above, that is, an equal 
number of tenant units falling vacant across the board. Therefore the 
two situations discussed above may be considered to be extreme cases. 12
1. Note that in this case if operating costs per square foot decrease 
as size category increases the USC landlord's net rent will be very 
much greater than that of the LSC landlord. The adjustment process 
will be discussed later in this chapter and in Chapter nine.
2. Again, this designation is obtained from the cases to be discussed 
below in which the modal class of the demand distribution lies above 
(i.e. to the right of) the modal class of the supply distribution.
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In that case let us consider a number of situations which are more 
likely to arise. First those cases in which the bargaining power of 
the tenant is greater in the upper than in the lower size categories 
will be examined. There are three possible combinations of the 
distributions of TOFSR and EFSS which will yield such a bargaining 
power variation.^ Each of these combinations is characterised by the 
fact that the modal class of the demand distribution lies below (to the 
left of) the modal class of the supply distribution. Each such 
combination will be designated a lower modal distribution (LMD) and 
the three cases are shown in the following diagrams.
Figure 6.3 (a) 
Both Positive Skew
1. That is, three apart from the first 'extreme1 case discussed 
above.
Figure 6.3 (b)
Both Negative Skew
180
Figure 6.3 (c)
Combined Positive and Negative Skew
Demand Supply
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In diagram 6.3 (a) the distributions of both TOFSR and EFSS have 
a positive skew but the distribution of TOFSR is more highly skewed (that 
is the modal class of TOFSR lies below the modal class of EFSS). In 
diagram 6.3 (b) the distributions of TOFSR and EFSS each have a negative 
skew but here the distribution of EFSS is more highly skewed. Nevertheless 
the modal class of TOFSR continues to lie below the modal class of EFSS.
In diagram 6.3 (c) the distribution of TOFSR has a positive skew while 
that of EFSS has a negative skew. Again the modal class of TOFSR lies 
below that of EFSS.
The discussion on rent variation in these cases is general^ and, 
for present purposes then, the three cases may be discussed as one.
Suppose that in the initial situation supply equals demand throughout all 
size categories (zero vacancy rate) and that per unit rentals are the 
same across the board. Assume, now that either of the following (or 
both) occur:
1) the distribution of demand alters so that the modal class of TOFSR 
shifts to the left of that of EFSS. Such a movement could occur 
for a number of reasons. For instance an increase in labour costs 
may lead to a reduction in staff. This reduction in the staff to 
floor space ratio may imply that the optimum quantity of floor 
space is now reduced. Or, it may be that there is a decrease in the 
attractiveness of the CBD to the consumer who now prefers the regional 
shopping centres etc. The decrease in business turnover to CBD firms 
may lead to an alteration in their optimum floor requirements 
ultimately leading to an alteration in the distribution of TOFSR;
1. That is, to these three cases. Any differences in bargaining 
among the three cases will be one of degree rather than one of 
kind. That is, in each case USC landlords will tend to be in a 
relatively worse bargaining position than LSC landlords.
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2) the distribution of supply alters so that the modal class of
EFSS shifts to the right of that of TOFSR. This would occur through 
a greater quantity of floor space coming onto the market in the 
upper categories than in the lower categories.
Either of the above events will lead to a situation of excess 
supply in the upper size categories. In this situation LSC landlords 
will emerge in a relatively stronger bargaining position than USC 
landlords. That is, until the excess supply has been eliminated,^ 
tenants requiring large 'lumps' of floor space will be in a position, 
during rent negotiations, to demand either reduced rentals or, at least,
reduced rates of increase in rentals. On the other hand tenants
2requiring small quantities of floor space, since there is no excess 
supply, will not be in a position to demand any rent reduction.
Furthermore they may bid against each other for available floor space 
thereby enlarging the 'gap' in per unit rentals between upper and 
lower size categories.
In the second group of 'less extreme' cases the bargaining power of the 
tenant is greater in the lower than in the upper size categories. Again, 
three possible combinations of the distributions of TOFSR and EFSS will 
result in such a bargaining power position. These combinations are 
shown in the following diagrams. In each of the diagrams (Figure 6.4 
a, b and c) it may be observed that the modal class of the demand
1. To be discussed below.
2. The critical size will depend upon the point of overlap (i.e. where 
the distributions 'intersect') in the two distributions.
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Figure 6.4 (a)
Both Negative Skew
Figure 6.4 (b) 
Both Positive Skew
S
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Figure 6.4 (c)
Combined Positive and Negative Skew
distribution, in contrast to the LMD cases, lies above (to the left of) 
the modal class of the supply distribution. Each such combination may 
be designated an upper modal distribution (UMD). In each of the above 
cases excess supply will exist in the lower size categories (again the 
critical size is determined by the point of overlap). Therefore LSC 
landlords will be in a relatively worse bargaining position than USC 
landlords. In the rent negotation process LSC tenants are in a position 
to demand rent reductions whereas quite the opposite situation exists 
for USC tenants who may, in fact, bid against each other for available 
space. Therefore it may be expected that per unit rents will be higher 
in the upper size categories. So
So far only one stage of the process has been considered viz. the 
movement from an initial equilibrium position. Given that a new rental 
structure emerges, further adjustment will now take place. This adjustment 
will be towards equilibrium and will occur on both the demand and supply
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sides.^ Adjustment on the supply side will depend on the relative 
profitability of supplying space to the upper or lower size categories. 
This notion of profitability, and the impact on supply, will be discussed 
in chapter nine. In fact little more can be said on supply at this 
stage until construction costs are discussed in chapter eight.
Consider briefly the.expected adjustment on the demand side. The 
discussion will be general enough to cover each of the cases discussed 
above. Recall from earlier discussion that the tenant's optimum floor 
space requirement is not independent of the price of that space. That 
is, if the per unit rent should change then the tenant's optimum quantity 
of floor space will also change. Each of the above cases commenced 
from a position in which per unit rents were equal across the board and 
each tenant had his optimum quantity of floor space. Let us start the 
present discussion from such a position. Suppose then that the rental 
structure alters such that per unit rents increase as size category 
increases. For some firms, after this change, marginal cost will no 
longer equal marginal revenue (with respect to floor space). To re­
establish this equilibrium it will be necessary for such firms to shift 
downwards in size category. This will have two effects. Firstly it 
will take up some of the slack previously existing in the lower size 
category (i.e. reduce the vacancy rate). Secondly it will create slack 
in the size category which has been vacated (i.e. increase the vacancy 
rate). This adjustment process may be expected to continue until per
1. Note again that equilibrium in the sense that supply and demand 
are equated across the board may take a long time to be attained 
because of the nature of the property market (Cf. Turvey, op.cit., 
p. 47). It is the adjustment towards equilibrium that is being 
considered here.
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unit rentals are again equal in all size categories and the tenant, 
therefore, no longer has any incentive to shift categories. That is, 
the adjustment will continue until vacancy rates are equal. This, of 
course, is not an equilibrium in the sense that supply equals demand 
since, in fact, excess supply exists. It is more in the nature of a 
temporary resting place - a 'temporary equilibrium'. In such a 
situation bargaining power is equal across the boardJ The adjustment 
process will be in the opposite direction if per unit rentals decrease 
as size category increases.
Within the framework of the above model there may be two levels
of 'bargaining'. In the first instance the tenant makes a choice to
locate in the CBD (rather than some regional/suburban centre, or even another
city), that is he demands space in the CBD as such. Since this location
decision will be influenced, inter alia, by some notion of an expected
rental for the particular size/type of floor space desired, the supply/
demand interrelationship for this category of floor space on a CBD wide
basis forms what may be called the aggregate level of 'bargaining'
(rent negotiations will not take place at this level so that bargaining
o
here is only conceptual). Within the CBD, for that particular tenant 
(effectively, that particular land use), there may be several possible 
areas of similar locational desire (SLD). These SLD areas will be 
determined, inter alia, by the mutually attractive land uses already 12
1. The adjustment is towards such a position, although it may never
be reached since circumstances are continually changing - demolition, 
construction, tenantsentering and leaving the CBD and so on ...
2. Rent is not determined at this level, nor does any particular 
chronological significance attach to this distinction between 
aggregate and individual. However, it is the aggregate of rents 
determined at the individual level which moulds the 'incoming' 
tenant's notion of an expected rental (or, perhaps rent range).
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located there. 1 If the tenant perceives similar locational advantages 
in each of these areas, then his decision (ceteris paribus) will be 
influenced by the availability of the desired category of space. Thus 
at this small scale the supply/demand interrelationship will be important 
(if suitably sized space is available in each area, but the supply/ 
demand interrelationship has pushed rentals higher in one area, then 
the tenant may delete that area from his options). This may be called 
the individual level of bargaining. Rent negotiations will take place 
at this level.
Consider now a second variable, that of general accessibility. As
discussed in Chapter one this is conventionally laid down in the literature
as a major determinant of site rentals. Each firm has the desire to be
generally accessible, that is, to be as close to the peak land value site
as possible. Since all of the firms cannot be accommodated at the centre
they will be distributed throughout the central city on an ability to
pay basis. Other things being equal, those firms able to pay a higher
3
per unit rental will occupy the more central positions.
Now, up to this point there are two forces operating to determine 
the per unit rental paid for floor space at any given location (within 
an SLD area). One is the relative distributions of EFSS and TOFSR, the 
other is the distance from the PLV site. Whether the per unit floor 
space rental at a given location within one SLD area is less than that 123
1. Mutually altractive in the sense considered in the previous chapter - 
that is, it is mutually beneficial in terms of the expansion of 
potential sales volume for such land uses to locate near each other.
2. Within each area itself the tenant will be indifferent to location.
3. This statement is applying the conventional (site rent determination) 
argument to floor space rentals. This is certainly valid since,, 
ceteris paribus,the demand for land is derived from the use to which 
that land may be put.
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existing at a given location within a SLD area closer to the PLV site 
will depend on the size category (in relation to the two distributions). 
Within a given size category the per unit rental would be expected to 
decrease as general accessibility decreases. That is, if all floor space 
was homogeneous with respect to size, ceteris peri bus, the per unit rental 
would be expected to decrease predictably with distance from the 
centre of the city. However, the joint operation of the two forces 
may give something of a random appearance to the pattern of per unit 
rentals. For instance, if USC landlords are in a relatively worse 
bargaining position than LSC landlords, then it is conceivable that LSC 
tenants located near the periphery of the CBD may pay a higher per unit 
rental than USC tenants located closer to the PLV site.
The 'pattern' may be further disrupted by the operation of special 
accessibility. The conventional meaning of special accessibility is a 
need to locate near particular land use groupings,^ for example, Wall 
Street, New York; Fleet Street, London; or Macquarie Street, Sydney.
In the present context, however, special accessibility will be confined 
to the meanings adopted earlier.
>
Since some firms have a greater need to be located on the ground 
floor it may be expected that the per unit rental on the ground floor 
would be greater than onany other floor. Those activities which desire 
a ground floor location but are unable to secure it may be satisfied with 
a 'second best' first floor or basement location provided it is well 
located with respect to general accessibility. One would expect, then, 
a general decrease in per unit rental with height above ground. The 
rental will be prevented from falling to zero and may be expected to be
Turvey, op.cit., p. 49.
189.
held at some constant level because of the influence of general accessibility. 
Since special accessibility ceases to operate above, say the second floor 
the only other force in operation (if we assume size category constant 
in a given building)is that of general accessibility. Therefore, firms 
will be indifferent to vertical location above the second floorJ This 
simply suggests that for some firms the higher the floor the smaller the 
cross elasticity of demand between that floor and the ground floor.
The cross elasticity of demand between each floor above say, the second, 
is very much higher than that between floors below the second.
The desire for location on the ground floor is clearly related 
to the need to be accessible to the passing trade. As the volume of 
passing trade declines so does the need to be located on the ground 
floor. Therefore as distance from the point of highest pedestrian traffic 
declines so does the operation of special accessibility related to 
ground floor location. Therefore one would expect that with distance 
from the PLV site the relative difference between ground floor and 
upper floor rentals would decline. That is, within any size category 
the rate of decrease in per unit floor space rentals with distance from
the centre would be greater for ground floor rentals than for upper
floor rentals. However, as long as there is some passing trade it is unlikely
that ground and upper floor rentals would be equal.
1. An exception to this rule may occur where there are exceptional 
views, or, where there is a certain prestige value attached to an 
elevated position. For instance the shipping firms in Vancouver 
attach a certain status scale to height above ground and actively 
compete for the more elevated positions - resulting in an increasing 
per unit rental with height above ground. (Discussion, Dr. R. 
Robinson, Dept, of Geography).
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A second aspect of special accessibility has been defined as corner 
influence. The PLV site is generally a corner location since this is 
accessible to two streams of traffic. Similarly, other corner locations 
in the central city are usually accessible to two streams of traffic 
so that some firms desire to locate on these sites rather than on off 
corner locations. Such firms may be prepared to pay a premium for 
these locations. That is, within a given size category the per unit 
rental may be expected to be higher at a corner location than at a 
location towards the centre of the block.
6.3 An Empirical Analysis in Wollongong
(i) The Data
Data were obtained principally from the Owner Return Files and 
Valuation Records at the Department of the Valuer General, Wollongong. 
Since not all properties were tenanted it was necessary, at times, for 
the Valuer General to impute a rental to owner occupied properties. A 
glance at Table 4.9 will show that there were sufficient tenanted 
properties in the study area for the Valuer to accurately impute a market 
rental. This table shows the proportion of properties which were owner 
occupied etc. in the core area in Wollongong. Throughout the study 
period, on average, 50 percent of the properties had tenants (i.e. were 
either owner occupied with tenants or completely tenanted).
Only in the core area did each street have sufficient observations 
(more than 10), thus analysis was confined to the two main commercial 
streets. Table 6.1 shows that this was not extraordinary since these 
two streets contained the major proportion of total floor space in each 
of the study years. In 1972 these streets contained 54 percent of the 
ground floor space and 63 percent of the first floor space.
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TABLE 6.1
PROPORTION OF FLOOR SPACE IN MAIN COMMERCIAL STREETS
(CROWN AND KEIRA) 1
Year Basement Ground First Second Third Other Upper Total
1958 0.92 0.77 0.92 0.97 1.00 1.00 0.84
1962 0.91 0.78 0.89 0.98 1.00 1.00 0.84
1967 0.88 0.68 0.84 0.98 1.00 1.00 0.76
1972 0.49 0.54 0.63 0.81 1.00 1.00 0.58
1. Source: Valuer General Owner Return Files.
The table is interesting in that it shows the relative extent 
of the lateral expansion of the central city. Between 1958 and 1972 
the proportion of ground floor space contained in these two streets 
declined by 23 percent and the proportion of total floor space declined 
by 26 percent.
The type of distribution of EFSS (in the Wollongong CBD) was 
gauged by Pearson's second coefficient of skewnessJ 
a0 - 3(p - w)
c a 6.2
where = Pearson's second coefficient of skewness 
y = the mean size in square feet 
a) = the median size in square feet 
a = the standard deviation
1. Information for this was obtained via Valuer General and Field 
Survey data.
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Application of this formula to the central city data resulted in 
the area-coefficients of skewness shown in Table 6.2. It may be observed 
that all of the coefficients are positive. Now, if supply and demand
are equated across the board (the distributions of TOFSR and EFSS are 
the same and vacancies are zero) there will be equal pressure on all 
rents and thus there will be no variation in per unit rents.^ Therefore, 
if there is a variation in per unit rents with size of floor space then 
it may be inferred from earlier analysis that either an LMD or UMD case 
exists.
TABLE 6.2
AREA-COEFFICIENTS OF SKEWNESS
, Coefficient
YEAR Mean Size Standard Deviation Median Size of Skewness
1958 1892 1785 1139 +1.27
1962 1980 2049 1251 +1.07
1967 1985 2180 1239 +1.03
1972 2350 2189 1420 +1.27
1. Square feet
A three independent variable multiple regression model was used
to test the relationship between per unit rents and; distance from the
2
PLV site; size of floor space leased;and corner influence. The 
regressions were 'run' on a block-by-block basis (areas of SLD).
It was shown in Chapter five that consistent land use associations exist at 
the street block level. It was felt that analysis at the street block level 12
1. Even if excess supply exists, but vacancy rates are equal throughout, 
per unit rents will not vary with size. See section 6.2 above.
2. A standard 1620 package was slightly modified to calculate the 
partial correlation coefficients between the dependent and independent 
variables. The package handled six independent variables at a 
maximum. The modified program is shown in Appendix H. A program
was developed to calculate the coefficient of skewness (this is also 
shown in the Appendix). This program was later 'built in' to the 
IBM package.
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was valid since each block essentially forms a submarket within the
central city property market. Within each block tenants compete for
available floor space and are motivated by the desire to be generally
accessible. Those who can compete successfully in a better located 
street block will do so, those who are unsuccessful will compete in a
less well located street block (i.e. a less well located SLD area).
(ii) Significance of Regressions
Table 6.3 lists the coefficients of multiple correlation for each 
block in each year? Only 9 of the 46 regressions were not significant 
at the 5 percent level. Furthermore, 32 of the regressions were 
significant at the 1 percent level. In more than two thirds of the 
cases the multiple correlation coefficients were greater than 0.7.
Although the explained variation in some streets was extraordinarily low,
for instance, the northside of Crown Street between Keira and Church
Streets had only 34 percent of the variation explained by the regression,
for a number of reasons the results, on the whole, were not unacceptable.
It was earlier assumed that such factors as age, prestige, quality of
p
floor space etc. were held constant. This is clearly unrealistic. 12
1. The number of observations in each street block fluctuated due to 
a variety of reasons. Foremost, of course, was demolition and new 
construction. The most notable case was the removal of floor space 
from the market to make way for the Abbey Orchard Project. Some 
tenants in the buildings marked for demolition were able to secure 
short term leases in order to take advantage of the 1972/73 
Christman/New Year season. Fluctuation in the number of observations 
was also caused by (a) the removal of floor space from the market
if its condition made it unsaleable (b) the demolition or construction 
of partitions by landlords in order to move floor space from one 
size category into another. For example when Woolworths vacated 
as a tenant from the Methodist Church building in mid Crown Street 
the space was subdivided and leased to two tenants.
2. Even if a useful indicator of these had been obtained the number 
of variables needed would have well exceeded the capacity of the 
programme.
194.
YEAR
TABLE 6 .3
COEFFICIENTS OF MULTIPLE CORRELATIQM -  GROUND FLOOR1
S tr e e t Code R F-R atio S ig n ific a n c e
¿2»_______ 5&
1972
1967
1962
1958
Crown, NS, Railway to Keira 1 0.67 6.9 4.6 3.0
tt « Keira to Church 2 0.93 20.0 6.6 3.7
I t h Church to Kembla 3 0.78 12.2 4.7 3.0
It h Kembla to Corrimal 4 0.83 13.0 5.1 3.2
If > S S , Railway to Keira 5 0.72 7.5 4.9 3.1
I I I I Keira to Church 6 0.77 5.1 6.2 3.6
I I I I Church to Kembla 7 0.81 13.9 4.8 3.0
I I I t Kembla to Corrimal 83 0.88 23.1 6.7 3.8
Keira, US, E llen  to Crown 9 0.68 1.7 5.7 3.4
i t I t Crown to V ic to r ia 10 0.81 2.8 5.7 3.4
h I I V ic to r ia  to Cam pbellll 0.93 16.2 7.6 4.1
» ES, Crown to Campbell 12 0.79 6.5 4.6 3.0
h i t E llen  to Crown 133 0.83 7.7 9.6 4.7
1 0.73 10.4 4.8 3.0
2 0.69 4.7 5.4 3.3
3 0.79 14.9 4.6 3.0
4 0.63 4.0 5.1 3.2
5 0.78 11.1 4.9 3.1
6 0.68 8.7 6.6 3.7
7 0.84 22.0 4.8 3.0
83 0.84 9.9 6.7 3.8
9 0.76 6.6 7.0 3.9
10 0.65 2.8 6.2 3.6
11 0.97 42.6 8.5 4.4
12 )4 0.72 6.7 4.4 2.9
13)
1 0.67 7.1 4.6 3.0
2 0.81 9.8 5.4 3.3
3 0.79 13.6 4.7 3.0
4 0.70 5.5 5.2 3.2
5 0.74 8.1 4.9 3.1
6 0.59 1.8 6.6 3.7
7 0.87 9.0 5.2 3.2
83 0.64 4.5 6.7 3.8
9 0.69 4.6 7.0 3.9
10 0.73 2.9 6.2 3.6
11 . 0.95 21.3 8.5 4.4
12)4 0.75 5.3 4.5 2.9
13)
1 0.74 7.0 5.2 3.2
2 0.58 2.6 5.4 3.3
3 0.84 9.6 6.0 3.5
4 0.58 2.6 5.3 3.2
5 0.68 5.3 5.1 3.2
6)4
7) 0.86 17.6 4.5 2.9
8)
9 0.58 1.8
CO.Ch 4.8
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YEAR S t r e e t Code
TABLE 6 .3  (con t*d )  
2
R F -R a t io  S i g n i f i c a n c e  
_______________________ 12_______________
1958 10)4 0.78 5 .7 5 .2 3 .2
1 1 ) .
1 2 T  0.73 4 .9 4 .6 3 .0
13)
1. Se ve ra l ty p e s  o f  commercial f l o o r  space use were in clu d ed  -  althou gh  
the p o p u la tio n  was composed l a r g e l y  o f  r e t a i l  and o f f i c e  type u s e .  
Some f a c t o r y  and warehousing type use entered the K eira s t r e e t  d a t a .  234
2. Source: Sn ed ecor, G .W ., S t a t i s t i c a l  Methods, Iowa S t a t e  U n iv e r s ity  
P r e s s ,  Ames, 1956, p p .246-249.
3. No corner v a r i a b l e s  were p o s s i b l e .
4. Less than ten o b s e r v a tio n s  not consid ered -  t h e r e f o r e ,  s t r e e t s  were 
combined.
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First class, air conditioned floor space was analysed alongside floor
space which was constructed 50 or more years ago. 1 2 In the Crown Street
instance mentioned above the coefficient of multiple correlation ranged
from 0.58 to 0.81 between 1958 and 1967. Yet in 1972, when some floor
space had been removed from the market for demolition, the coefficient
increased to 0.93. Presumably the least saleable, worst conditioned,
2
floor space was removed first from the market. If this was so then it 
suggests that, if the floor space could be classified according to 
quality, then the explained variation brought about by the regression 
would increase substantially.
Another reason why the coefficients were not exceptionally high 
may have been as a result of the variety of land use types included.
The Crown Street data were composed largely of office and retail type 
use as was the data in Keira Street from Crown to Campbell. Factory and 
warehousing type use entered the Keira Street data on the lower side of 
Crown, that is from Crown to Ellen Streets. If the data were decomposed 
according to land use type one would expect an improvement in the 'fit' 
of the regressions. This would be so since some floor space cannot 
easily be converted from one type of use to another. This friction may 
be great enough to regard certain land use types as being in completely
1. Throughout this time period there has been a large increase in
the demand for commercial floor space as indicated by the population 
change from 90,852 to 161,143.
2. Unfortunately the property managers, Lord, Barton and Co., when 
approached by the author, refused to disclose information of any 
kind.
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TABLE 6 .4
COEFFICIENTS OF MULTIPLE CORRELATION -  RETAIL ONLY - GROUND FLOOR
YEAR S tr e e t Cede R F-R atio S ig n ific a n ce ^
1^_______ 5&
1972 1 0.66 5.9 4.8 3.0
2 0.93 20.0 6.6 3.7
3 0.73 7.5 4.9 3.1
4 0.84 10.7 5.7 3.4
5 0.80 9.3 5.0 3.1
6 0.79 6.4 6.6 3.7
7 0.85 16.8 4.9 3.1
82 0.88 18.7 6.7 3.8
9)
10)
11)
12)
13)
0.94 41.2 5.4 3.3
0.91 31.6 4.9 3.1
1967 1 0.74 10.0 4.7 3.0
2 0.69 4.7 5.4 3.3
3 0.74 9.8 4.7 3.0
4 0.67 4.1 5.4 3.3
5 0.85 17.1 5.0 3.1
6 0.74 7.3 7.0 3.9
7 0.83 15.2 4.9 3.1
8 0.99 222.7 6.7 3.8
9)
10) 0.96 52.4 5.6 3.3
11)
12)
13)
0.80 11.7 4.9 3.1
1962 1 0.69 7.2 4.7 3.0
2 0.81 9.8 5.6 3.3
3 0.92 42.9 4.7 3.0
4 0.80 8.4 5.6 3.3
5 0.81 9.6 5.1 3.2
6 0.62 3.1 7.0 3.9
7 0.92 21.3 6.0 3.5
8 0.63 3.6 7.2 4.0
9)
3.310) 0.93 28.3 5.6
11)
12)
13)
0.83 15.1 4.9 3.1
1958 1 0.78 8.4 5.3 3.2
2 0.58 2.6 5.4 3.3
3 0.84 9.6 6.0 3.5
4 0.63 3.0 5.6 3.3
5 0.71 4.4 5.4 3.3
6)
3.37) 0.85 13.6 5.4
e)
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TABLE 6.4 (cont'd)
YEAR S t r e e t  Code R F -R a t io S i g n i f i c a n c e ^  
195 59S
1958 9)
10) 0.82 6 .9 6 .6 3 .7
11)
12)
13) 0.70 9 .9 4 .9 3 .1
1. Source: Sn ed ecor, o p . c i t .
2. No corner v a r ia b l e s  were p o s s i b l e .
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separate markets.^ To test this in a crude way the regressions were
run a second time using only retail data and the results are shown in 
2 . .Table 6.4. It is noteworthy that in only 4 of the 38 regressions were 
the results not significant at the 5 percent level. In almost two thirds 
of the cases the multiple correlation coefficient increased.
Regressions were similarly run for first floor office type use 
only. These results are shown in Table 6.5. In only 2 cases were the 
results not significant at the 1 percent level.
TABLE 6.5
COEFFICIENTS OF MULTIPLE CORRELATION - FIRST FLOOR1
YEAR Street Code R F-Ratio
?
Significance 
1 % 5%
1972 Crown, NS, Railway to Kembla 1 0.77 11.8 6.2 3.6
Crown, SS, Railway to Kembla 2 0.83 19.7 6.0 3.6
Keira, ES, Crown to Flinders 3 0.94 36.1 7.6 4.1
Keira, WS, Crown to Flinders 4 0.93 49.8 6.4 3.7
1967 1 0.89 31.5 6.2 3.6
2 0.75 11.8 5.9 3.5
3 0.51 1.6 8.0 4.3
4 0.92 38.6 6.4 3.7
1962 1 0.83 14.2 6.7 3.8
2 0.81 14.4 6.4 3.7
3 a a - -
4 0.98 235.7 6.4 3.7
1958 1 0.65 2.9 8.7 4.5
2 0.82 13.5 6.7 3.8
3 a a - -
4 0.99 355.6 6.5 5.6
a. Less than ten observations not 
could not be combined.
considered - opposite sides of street
1. Office type use only. Two independent variables - size and distance
2. Source: Snedecor, op.cit.
1. This would only be so in the short run. Although space cannot be 
easily converted from one use to another, this is not to say that 
space cannot be converted at all. See, for example, Chapter four.
2. Even within the broad spectrum of retail type uses certain floor 
space may not be easily converted from one type to another. There 
was insufficient capacity in the IMB package to have a worthwhile 
land use separation.
(iii) The Regression Coefficients 
(a) Ground Floor General
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Intercept.
The partial regression coefficients along with their standard 
errors are shown in Table 6 .6 . Here it may be observed that more than 
90 percent (40) of the intercept coefficients were significantly 
different from zero at the 5 percent level of significance. Of the 
regressions which were significant at the 5 percent level more than 
92 percent (37) had intercept coefficients which were also significant 
at the 5 percent level.
Distance.
Interpretation of the coefficients may be explained by referring, 
for example, to Crown Street NS Keira to Church 1972. Here it may be 
observed that rent per square foot increased by 0.38 cents with every 
foot that distance from the PLV point increased. The most striking 
feature of the list of distance coefficients is the relatively large 
number which had positive signs - more than 27 percent of all distance 
coefficients. Of these about 42 percent were not significantly different 
from 2eroatthe 5 percent level. Conventional land value theory suggests 
that the distance coefficients will be negative due to the declining 
desirability of locations further from the PLV site. However, two 
points brought out previously tend to make this 'principle* less 
pronounced in the Wollongong core. Firstly the operation of imperfections 
in the property market, particularly imbalances in bargaining power, 
may outweight the influence in rent determination due to distance. 
Secondly, analysis in street block units tends to make each property in 
the micro unit more homogeneous with respect to distance (i.e. each block 
may approximate an area of SLD). This is suggested in the fact that
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about 40 percent of the distance coefficients were not significantly 
different from zero at the 5 percent level.
Size.
For interpretation of the size coefficients once again refer 
to street code 2. Here it may be observed that rent per square foot 
decreased by 0.10 cents with every square foot increase in size.
It may also be observed that all of the size coefficients had a 
negative sign. It is notable that only 18 percent of the coefficients 
were not significant at the 5 percent level. Furthermore, of the 
regressions which were significant about 90 percent had significant 
size coefficients. However, in no instance was the slope of the size 
plane very great.
Dummy Variable.
Corner influence was estimated by use of a dummy variable.^
The corner dummy variable coefficient represents the effect of a 
corner location on rent determination. The value of the variable itself 
is arbitrarily set at zero for all non-corner locations and one for all 
corner locations. Although primary interest is in the distance and size 
variables the coefficients associated with these cannot be properly 
estimated until the effects of the corner influence have been explicitly 
removed in the regression analysis. Since, for those sites which are 
corner locations, the value of the variable is one the value of the 
coefficient is simply added to, or subtracted from, the equation.
1. A full discussion of the use of dummy variables can be obtained 
from Suits, D.B. "Use of Dummy Variables in Regression Equations", 
Journal of the American Statistical Association, Vol. 52, 1952, 
pp. 548-559, or, Johnston, J. Econometric Methods, McGraw-Hill 
Kogakusha Ltd., Tokyo, 1972, pp. 176-186.
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For example, in the estimation of rent per square foot in Crown Street 
NS Keira to Church 1972, the estimated rent is increased by $2.63 for 
corner locations.
The literature suggests that a corner location will have a 
positive influence on rents since a corner will be passed by two 
streams of traffic. However, in Table 6.6 it may be observed that 
about 32 percent of the coefficients had negative signs although only 
21 percent of these were significant at the 5 percent level. In the 
core of the city a corner location appears to have had a positive 
significant influence on rent in only 14 percent of the cases over the 
study period.
Change Over Time.
The change in the coefficients over time is very interesting. 
Other things being equal, one would expect rents in current terms to 
increase over time. This would lead to a vertical upwards movement in 
the rent plane. Table 6 .6 shows that all except seven (16 percent) of 
the intercept coefficients shifted upwards and similarly all but seven 
of the size coefficients shifted upwards (or remained unchanged). The 
distance coefficients, however, appeared to move in a completely 
random fashion. For instance, in Crown Street NS Railway to Keira the 
coefficient changed sign each succeeding year. In Crown Street NS 
Kembla to Corrimal the coefficient alternated between increase and 
decrease in succeeding years. In fact there were only three streets 
which produced consistent results - a coefficient increase - each year. 
Certainly at the street block level, as the discussion on correlation 
coefficients will further verify, there appeared to be a very uncertain
REGRESSION COEFFICIENTS -
YEAR
1972
1967
1 2 Code Intercept Se Distance
1 + 725.2 41.5 -0 .0 4 n
2 + 880.7 53.8 +0.38
3 + 886.3 116.1 -0 .1 3 n
4 +1511.8 215 -0 .6 0
5 + 965.7 76.5 -0 .3 4
6 +1247 263.4 -0 .9 2 n
7 +1304 126.6 -0 .5 8
8 + 273.9n 249.7 +0.16n
9 + 365n 3226 - o . i o n
10 + 671.2 67.2 -0 .4 8
11 + 441.7 49.4 -0 .1 9
12 + 522 36.8 -0 .2 5
13 + 211.6 25.5 +0.04n
1 + 442.3 25.1 +0.05n
2 + 642.7 66.3 +0.52
3 + 388.8 85.5 +0.31
4 + 843.7 222 -0 .2 5
5 + 811.7 57.4 -0 .3 7
6 + 948.6 196.1 -0 .5 3 n
7 + 805.1 175.6 -0 .2 8
TABLE 6.6
GROUND FLOOR 
Se
GENERAL
Size3 Se Corner Se
0.09 -0 .0 6 0.02 -1 2 6 .3 49.3
0.21 -0 .1 0 0.02 +263.4 90.7
0.12 -0 .0 7 0.01 +258.4 94.4
0.13 -0 .0 8 0.01 + 9 6 .7n 65.3
0.10 -0 .0 4 0.001 8 .9 n 85.2
0.81 -0 .0 4 n 0.03 +398.7 167.8
0.12 -0 .0 7 0.01 - 63.ln 85.2
0.15 -0 .0 9 0.01 - -
0.08 - o . o i n 0.01 - -
0.12 -0 .0 2 0.01 -  4 8 .3n 96
0.05 -0 .0 3 0.009 / i n+ 4 .1 20.2
0.06 -0 .0 2 0.005 . cn -  4 .6 58.7
0.03 -0 .0 2 0.006 - -
0.05 -0 .0 4 0.008 + 4 .4 2 n 29.6
0.30 -0 .1 1 0.03 -1 7 8 .8n 128.4
0.09 -0 .1 2 0.02 -  1 .5 7 n 60.7
0.13 -0 .0 6 0.02 + 7 4 .8n 77.4
0.08 -0 .0 3 0.007 + 5 5 .4n 64.3
0.62 -0 .0 3 0.01 +174.5n 162
0.07 -0 .0 4 0.007 -  3 3 .l n 49.9
roo
CO
YEAR
1967
1962
Code In te rce p t* Se D istance
8 + 5 6 .3n 269.2 +0.21n
9 + 386.1 44.7 -0 .1 4
10 + 442.9 57.4 -0 .2 5
11 + 448.5 31.9 -0 .2 1
12)
13)
+ 507.5° 459 -0 .2 1 °
1 + 392.8 31.7
c000 *□1
2 + 386.4 43.2 +0.95
3 + 421.3 69.4 +0.16
4 +1292 255.6 -0 .5 5
5 + 650 51.1 -0 .1 7
6 + 792.9 235.5 -0 .3 8 n
7 + 976.8 165 -0 .3 3
8 + 304.7 230 +0.01
9 + 366 54.4 -0 .0 9 n
10 + 430.9 42.3 -0 .2 6
11 + 428 35.5 -0 .2 5
12)
13)
+ 420 35.3 -0 .2 2
TABLE 6.6 (cont'd)
Se S iz e 3 Se Corner Se
0.17 -0 .0 8 0.02 — -
0.06 -o.oin 0.007 - -
0.11 -0 .0 0 4 n 0.009 -1 2 5 .3n 82
0.03 -0 .0 3 0.006 -  2 .7 n 13
0.27 -0 .0 6 n 0.05 -  5 4 .9n 61.2
0.06 -0 .0 2 0.01 + 80.4 37.8
0.19 -0 .1 0 0.02 -2 7 8 .4 83.6
0.07 -0 .1 0 0.02 + 0.9 0n 46.8
0.15 -0 .0 6 0.02 +102.3n 87.4
0.07 -0 .0 3 0.008 +102.8 55.8
0.75 -0 .0 3 n 0.02 +223.5n 195.9
0.08 -0 .0 5 0.01 -  2 4 .l n 49.6
0.14 -0 .0 4 0.01 - -
0.07 -0 .0 2 0.009 - -
0.09 -0 .0 4 0.01 -12 1.0 73.2
0.04 -0.0 04 0.007 -  47.2 40.2
0.06 -0 .0 2 0.005 + 3 2 .2n 64.1
roo-pi*
YEAR Code Se
1958
In tercep t 1 D istance 2
1 + 205.5 41.9 +0.03n
2 + 217.2 33 +0.40
3 + 290 62.8 -0 .0 5 n
4 + 534.3 134.2 -0 .2 1
5 + 312.9 33.2 -0 .0 5 n
6)
7) + 353.8 22.6 -0 .1 0
8)
9 + 333.7 80.2 -0 .0 7 n
10) + 166.2 46.9 —0.04n
11)
12) + 273.3 80.1 -0 .0 8 n
13)
1 . V e r tic a l a x is  sca le  in  ce n ts .
2. Feet from the PLV.
3. Square f e e t .
n. Not s ig n ific a n t  at the 5 per cent l e v e l .
TABLE 6.6 (cont*d)
Se S iz e 3 Se Corner Se
0.10 -o.oin 0.01 +152.5 46.4
0.15 -0 .0 5 0.02 -118 64.1
0.09 -0 .0 5 0.01 + 75.0 41.4
0.08 -0 .0 2 0.01 + 2 5 .6n 49.4
0.05 -0 .0 2 0.005 -  5 9 .4n 36.7
0.02 -0 .0 3 0.004 + 2 3 .5n 25
0.10
C
M
 
O
 . .
□1 0.01 - -
0.05
C
M□.O 0.009 + 3 8 .2n 25.2
0.19 -0 .0 3 n 0.05
roocn
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relationship between rent and distance while there appeared to be a very 
consistent relationship between rent and size. The nuisance variable, 
corner, for the most part alternated between having a positive and a 
negative influence on rents. In only two streets, Crown NS Kembla to 
Corrimal and Crown SS Keira to Church, was there a consistent sign 
(positive) throughout the study period.
(b) Ground Floor Retail.
Intercept.
With retail use only we are dealing with a more homogeneous 
set of data therefore we might expect an improvement in the proportion 
of significant coefficients. The regression coefficients for retail ' 
type uses, along with their standard errors, are shown in Table 6.7.
Here it may be observed that only 5.6 percent of the intercept coefficients 
(compared with about 10 percent in the general case) were not significantly 
different from zero at the 5 percent level of significance
Distance.
Even with this more refined set of data there were a relatively 
large number - about 24 percent - of the distance coefficients which had 
positive signs. About 45 percent of these were not significantly 
different from zero at the 5 percent level. Of the negative coefficients 
about 28 percent were not significant at the 5 percent level. All in 
all about 32 percent of the distance coefficients were not significant 
compared with about 40 percent for the general case.
Size.
Once again all of the size coefficients had a negative sign. Only 
11 percent were not significant at the 5 percent level.
YEAR
1972
1967
REGRESSION COEFFICIENTS -
Cods_____________ In tercep t_____________Ss_____________D istance
1 + 731.9 47.4 -0 .0 5
2 + 880.7 53.8 +0.38
3 +1036.7 108.8 -0 .2 2
4 +1480.3 240.6 -0 .5 8
5 + 990.1 93.1 -0 .3 9
6 +1256.0 313.6 -0 .9 4 1
7 +1172.6 111.6 -0 .4 8
8 + 261.6n 277.0 +0.171
9) + 687.4 38.7 -0 .4 2
10)
11)
12) + 654.9 36.0 -0 .4 7
13)
1 + 438.6 27.3 +0.041
2 + 642.7 66.3 +0.52
3 + 499.1 115.0 +0.18
4 + 859.5 223.6 -0 .2 8
5 + 818.5 70.8 -0 .3 8
6 +1029.8 272.2 -0 .7 5
7 + 794.9 72.8 -0 .2 8
TABLE 6.7
■ GROUND FLOOR 
Se
RETAIL
S iz e Se Corner Se
0.10 -0 .0 6 0.02 -1 2 9 .4 53.3
0.21 -0 .1 0 0.02 +263.4 90.7
0.10 -0 .1 4 0.03 -  0 .1 7n 0.11
0.14 -0 .0 8 0.02 + 5 7 .7n 67.5
0.14 -0 .0 4 0.01 + 4 0 .2n 106.6
0.94 -0 .0 5 n 0.03 +393.4n 444.4
0.11 -0 .0 6 0.01 -  3 8 .7n 76.3
0.17 -0 .0 9 0.02 - -
0.05 -0 .0 3 n 0.02 -  9 .5 ° 41.8
0.06 -0 .0 3 0.005 + 6 5 .6n 79.1
0.05 -0 .0 4 0.008 + 9 .0 n 30.6
0.30 -0 .1 1 0.03 -1 7 8 .8n 128.4
0.12 -0 .1 2 0.03 -  6 2 .9n 87.7
0.13 -0 .0 6 0.02 + 7 2 .2n 73.7
0.10 -0 .0 3 0.009 + 7 4 .3n 81.5
0.70 -0 .0 4 0.02 +125.3n 177.9
0.07 -0 .0 4 0.007 + 3 3 .8n 47.6 POo
YEAR Code Intercept Se Distance
1967
1962
8 +1670.5 85.8 -0 .8 1
9) + 518.0 23.4 -0 .2 7
10)
11)
12) + 457.8 35.8 -0 .2 4
13)
1 + 384.8 32.9 -0 .0 9 1
2 + 386.4 43.2 +0.95
3 + 637.2 54.9 -0 .0 4 1
4 +1504.2 249.7 -0 .6 6
5 + 656.0 52.9 -0 .1 8
6 + 804.6 281.2 -0 .4 1
7 + 712.1 52.4 -0 .2 6
8 + 299.6n 255.6 +0.02
9) + 497.8 32.1 -0 .2 6
10)
11)
12) + 482.4 33.6 -0 .2 9
13)
TABLE 6.7 (cont'd)
Se S ize Se Corner Se
0.05 -0 .0 3 n 0.02 - -
0.03 -0 .0 3 0.01 -  9 .7 n 25.3
0.06 -0 .0 3 0.007 + 9 0 .8n 65.7
0.06 -0 .0 2 0.01 + 89.0 37.1
0.19 -0 .1 0 0.02 -2 7 8 .4 83.6
0.05 -0 .1 4 0.01 -15 5.5 38.8
0.14 -0 .0 7 0.02 +117.7n 81.1
0.08 -0 .0 3 0.008 -10 2.8 58.4
0.87 -0 .0 3 n 0.03 +163.3n 221.9
0.05 -0 .0 3 0.005 -  1 3 .2n 31.4
0.15 -0 .0 4 0.01 - -
0.04 -0 .0 4 0.02 + 8 .7 n 34.7
0.06 -0 .0 3 0.007 + 3 8 .l n 87.4
rx5o
00
YEAR Code Intercept Se Distance
1958 1 + 137.4 50.1 +0.26
2 + 217.2 33 +0.40
3 + 290.0 62.8 1 □ . □ CJI
4 + 571.1 137.2 -0 .2 3
5 + 312.9 33.2 1 o . o cn
6)
7) + 336.5 25.6 -0 .0 9
8)
9)
10)
+ 474.8 69.3 -0 .3 0
11)
12) + 338.3 32.5 -0 .1 8
13)
n Not s ig n ific a n t  a t the 5 per cent le v e l
TABLE 6.7 (cont'd)
Se Size Se Corner Se
0.15 -0 .0 2 0.01 +202.9 48.6
0.15 -0 .0 5 0.02 -11 8.0 64.1
0.09 -0 .0 5 0.01 + 75.0 41.4
0.08 -0 .0 2 0.01 + 1 7 .0n 44.6
0.05 -0 .0 2 0.005 -  5 9 .4 ° 36.7
0.03 -0 .0 2 0.005 + 3 3 .1 ° 26.4
0.09 -0 .0 6 0.03 +104.2n 100.5
0.06 -0 .2 1 0.007
roovo
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Corner.
Table 6.7 shows that 34 percent of the corner dummy coefficients 
had a negative sign although 62 percent of these were not significant.
All in all about two thirds of these coefficients were not significant 
at the 5 percent level compared with about 57 percent in the general case
(iv) First Floor Office.
Intercept.
The regression coefficients for office type use only on the 
first floor are shown in Table 6 .8 . Here it may be observed that all 
of the intercept coefficients were significant at the 5 percent level 
of significance.
Distance.
Unlike the ground floor coefficients a relatively small proportion 
of the distance coefficients at the first floor level had a positive sign 
(14 percent). About 26 percent of the coefficients were not significant 
at the 5 percent level, but all except 1 of these referred to the same 
street throughout the period.
Size.
Only 7 percent of the size coefficients were not significant 
throughout the period. All of the coefficients had a negative sign.
Corner.
The corner dummy variable was not tested at the first floor 
level since a corner location is of no advantage at this or higher levels
1. Display area rather than entrance appears to be the vital 
factor.
REGRESSION COEFFICIENTS -
YEAR Code In te rce p t Se
1972 1 +296.7 19.4
» ' 2 +463.9 34.4
3 +274.9 6 .4
4 +241.5 6.9
1967 1 +234.4 10.5
2 +324.9 28.5
3 +213.9 14.0
4 +231.2 9.3
1962 1 +233.5 16.1
2 +325.2 29.8
4 +263.1 4.6
1958 1 +221.9 51.0
2 +161.6 16.6
4 +356.2 7.9
n. Not s ig n ific a n t  a t the 5 per cent le v e l
TABLE 6.8
- FIRST FLOOR OFFICE
D istance Se S ize Se
-0 .0 0 7 n 0.02 -0 .0 3 0.005
-0 .0 9 0.03 -0 .0 7
HO•O
-0 .0 3 0.01 -0 .0 4 0.005
-0 .1 6 0.02 -0 .1 2 0.01
-0 .0 0 3 n 0.01 -0 .0 2 0.003
l o . O 0.03 O.O1 0.01
-0 .0 6 0.03 -0 .0 0 4 n 0.01
+0.15 0.03 -0 .1 4 0.02
-0 .0 0 5 n 0.02 -0 .0 2 0.004
l o . o •̂3 0.03 -0 .0 5 0.01
+0.14 0.01 -0 .1 6 0.008
-0 .0 9 n 0.06 -0 .0 3 0.01o•O 0.01 -0 .0 3 0.006c 1—1 o .O 0.02 -0 .1 9 0.008
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(v) Correlations between Rent, Size and Distance
Some of the most useful results for present purposes are contained
in Tables 6.9 and 6.10. Table 6.9 lists the coefficients of skewness
for each block in the study area. It may be observed that all of these
coefficients are positive. Table 6.10 lists, amongst other things,
the partial correlation coefficients between rent and size of space
leased. All of these coefficients have a negative sign. It was
suggested previously that if equal pressure existed on all rents then
one would not expect a per unit rent variation with size of lease. If
such a variation existed then certain inferences could be drawn. Now,
if the distribution of EFSS has a positive skew, and if there is a
negative correlation between rent and size, then this suggests one of
the following situations exists: either the distributions of TOFSR
and EFSS have the same skew, and a one tenant-unit vacancy has occurred
across the board; or the distribution of TOFSR is more highly skewed than
the distribution of EFSS (the modal class of the demand distribution lies
below the modal class of the supply distribution).^ As suggested
earlier the first case is rather extreme and therefore the second case
2
represents the more likely situation. In this LMD situation the USC 
landlords are in a relatively worse bargaining position than LSC landlords. 
That is, the bargaining power of the tenant tends to increase as size of 
space leased increases. Looking only at those street blocks where there 
were significant regressions it may be observed that there were only four
1. The other two LMD cases are eliminated since they both require the 
distribution of EFSS to have an^ative skew.
2. It may similarly be suggested that a negative skew in the 
distribution of EFSS, coupled with a positive correlation between 
per unit rents and size of lease would generally tend to indicate 
that the distribution of TOFSR is more highly skewed. In this 
situation (UMD) USC landlords are in a relatively better bargaining 
position than LSC landlords.
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instances where there were no significant correlation between rent and size.
The correlations between rent and distance, also shown in Table 
6.10, tend to substantiate the earlier suggestion that the operation of 
the size of lease and special accessibility factors may disrupt any 
correlations between rent and distance. Of the 37 blocks which had 
significant regressions, 18 had insignificant correlations between rent 
and distance. Furthermore, one of the rent/distance correlations was 
significantly positve at the 5 percent level.
If there was a positive correlation between distance and size 
then operation of the general accessibility factor would lead to a 
negative correlation between rent and size. To check that this has not 
happened a correlation analysis between distance and size was carried out. 
These results are also shown in Table 6.10. In only six cases where there 
was a significant correlation between rent and size was there also a 
significant correlation between distance and size. One of these cases 
occurred where there was not a significant regression.
It is interesting to compare these and earlier results with the 
results listed in Tables 6.11, 6.12, 6.13 and 6.14. Table 6.11 shows 
the results obtained when only retail data was used in the correlations. 
(Table 6.12 indicates that the coefficients of skewness were all positive). 
In those blocks which had significant regressions only 4 did not have 
significant correlations between rent and size while 19 did not have 
significant correlations between rent and distance. In only 4 cases 
where there was a significant correlation between rent and size was 
there also a significant correlation between distance and size. Table 
6.13 lists the partial correlation coefficients obtained using first
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PEARSON*S SECOND COEFFICIENT OF SKEWNESS -  GROUND FLOOR
TABLE 6.9
S tr e e t  
YEAR Code Mean S iz e
1 Standard ^
D eviatio n  Median S iz e X
C o e ff ic ie n t
o f
Skewness
1972 1 1323 1376 920 +0.88
2 1997 1275 1870 +0.30
3 1278 1280 923 +0.83
4 1316 1394 842 +1.01
5 3054 3821 1570 +1.16
6 2476 2927 1680 +0.82
7 1870 1900 1150 +1.14
8 1008 990 715 +0.90
9 3495 4044 2008 +1.10
10 2114 2435 1454 +0.81
11 1487 971 1100 +1.19
12 7476 1185 4160 +0.84
13 2688 3811 975 +1.35
1967 1 1537 1703 911 +1.10
2 1674 1187 1350 +0.82
3 1092 901 817 +0.91
4 1073 1221 725 +0.86
5 3033 3829 1540 +1.17
6 2653 3018 1950 +0.70
7 1870 1900 1150 +1.14
8 1284 793 930 +1.16
9 3362 4426 1390 +1.34
10 2112 2515 1450 +0.80
11 1435 998 900 +1.61
12 2581 3651 975 +1.32
13 2528 1251 2138 +0.94
1962 1 1598 1786 950 +1.09
2 1674 1187 1350 +0.82
3 1059 836 677 +1.37
4 1097 1245 750 +0.84
5 2804 3013 1555 +1.24
6 2684 3014 2050 +0.63
7 2306 2008 1876 +0.64
8 1008 990 713 +0.90
9 3401 4442 1390 +1.36
10 2112 2515 1450 +0.80
11 1435 998 900 +1.61
12 2687 3775 963 +1.37
13 2374 1229 2000 +0.91
1958 1 1678 2111 650 +1.48
2 1592 896 1350 +0.81
3 1234 840 840 +1.41
4 1007 1207 725 +0.70
5 2957 3100 1610 +1.30
6)
7) 1859 1551 971 +1.72
8)
TABLE 6.9 (cont'd)
YEAR
S tr e e t
Code Mean Size'*'
Standard
D eviation"1 Median Size*^
C o e f f i c i e n t
o f
Skewness
1958 9 2963 4145 1420 +1.12
10 1353 509 1200 +0 .90
11
12)
1771 979 1525 +0.75
13) 2592 2605 1482 +1.28
1. Square f e e t  o f  f lo o r  space
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TABLE 6.10
1
PARTIAL CORRELATION COEFFICIENTS - GROUND FLOOR
YEAR
S tr e e t
Code
Rent
S iz e
and
D istan ce
D istan ce and 
S iz e
2S ig n ific a n c e  
1% 5%
1972 1 -0 .5 3 -0 .3 2 +0.63 0.45 0.35
2 -0 .7 0 +0.11 +0.34 0.62 0.50
3 -0 .6 0 -0 .3 7 +0.04 0.46 0.36
4 -0 .4 6 -0 .4 8 -0 .3 2 0.53 0.41
5 -0 .5 3 -0 .4 3 -0 .1 1 0.49 0.38
6 -0 .4 2 -0 .4 2 -0 .4 5 0.61 0.48
7 -0 .5 2 -0 .4 2 -0 .3 1 0.47 0.37
8 -0 .8 7 +0.11 +0.04 0.59 0.47
9 -0 .5 1 -0 .5 5 +0.39 0.59 0.47
10 -0 .1 5 -0 .6 3 -0 .3 7 0.59 0.47
11 -0 .7 7 -0 .8 0 +0.42 0.66 0.53
12 -0 .5 8 -0 .6 8 +0.35 0.45 0.35
13 -0 .7 6 +0.23 +0.12 0.71 0.58
1967 1 -0 .7 1 -0 .1 9 +0.45 0.44 0.34
2 -0 .6 1 l o • o 00 +0.43 0.55 0.43
3 -0 .6 8 +0.38 +0.04 0.44 0.34
4 -0 .5 2 -0 .1 3 -0 .3 4 0.52 0.40
5 -0 .4 8 -0 .5 5 -0 .1 1 0.49 0.38
6 -0 .4 9 -0 .3 3 -0 .1 4 0.62 0.50
7 -0 .5 9 -0 .3 4 -0 .3 1 0.47 0.37
8 -0 .8 1 +0.14 +0.11 0.59 0.47
9 1 CD • en IO -0 .6 6 +0.39 0.64 0.51
10 -0 .1 4 -0 .5 4 -0 .3 8 0.61 0.48
11 -0 .7 9 -0 .8 3 +0.39 0.68 0.55
12 -0 .5 9 -0 .4 4 +0.17 0.45 0.35
13 -0 .6 7 -0 .6 2 +0.51 0.76 0.63
1962 1 -0 .5 8
oLD•O1 +0.52 0.45 0.35
2 -0 .3 5 +0.34 +0.43 0.55 0.43
3 -0 .7 4 +0.31 -0 .0 3 0.46 0.36
4 -0 .3 0 -0 .4 7 -0 .3 3 0.53 0.41
5 -0 .5 1 -0 .3 6 -0 .1 7 0.50 0.39
6 -0 .3 8 -0 .3 0 -0 .1 2 0.62 0.50
7 -0 .6 2 -0 .5 1 -0 .1 0 0.53 0.41
8 -0 .6 4 -0 .5 6 +0.04 0.59 0.47
9 -0 .6 3 -0 .5 1 +0.38 0.64 0.51
10 -0 .1 6 -0 .5 9 -0 .3 8 0.61 0.48
11
oCO•O -0 .8 4 +0.34 0.68 0.55
12 -0 .5 5 -0 .5 8 +0.17 0.48 0.37
13 -0 .6 7 -0 .6 1 +0.49 0.80 0.67
1958 1 -0 .4 4 -0 .5 0 +G.68 0.53 0.41
2 -0 .1 8 +0.28 +0.45 0.55 0.43
3 -0 .7 9 -0 .2 7 +0.39 0.59 0.47
4 -0 .2 0 -0 .4 5 -0 .2 8 0.54 0.42
5
6)
-0 .5 8 -0 .1 6 -0 .1 2 0.52 0.40
7)
8)
-0 .6 9 -0 .4 8 -0 .2 9 0.43 0.33
TABLE 6.10 (cont'd)
S tr e e t Rent and D ista n ce  and S ig n ific a n c e ^
YEAR Code S iz e D ista n ce S iz e 1% 5%
1958 9 -0 .5 4 -0 .3 4 +0.22 0.71 0.58
10 -0 .5 4 -0 .5 3 +0.17 0.6 4 0.51
11
12)
13)
-0 .7 6 -0 .3 5 +0.32 0.76 0.6 3
-0 .7 4 -0 .7 0 +0.51 0.4 4 0.34
1. UJe can suppose th a t  the W ollongong CBD i s  but a sample from the
e n tir e  p o p u la tio n  o f  CBD*s. In th a t  case the assum ption o f b iv a r ia t e  
n orm ality i s  not v io l a t e d . Even i f  th e s u p p o sitio n  reg ard in g the  
sample i s  not a d o p ted , t e s t s  u sin g  th e K endall rank c o r r e la tio n  co­
e f f i c i e n t ,  showed th a t  a la r g e  m a jo r ity  o f  c o r r e la tio n s  between 
rent and s iz e  were s i g n i f i c a n t .
2. Sou rce: F is h e r , R .A . and Y a te s , F . S t a t i s t i c a l  T ables fo r  B io lo g ic a l  
A g r ic u ltu r a l  and M ed ical R ese a rch , Hafner P u b lish in g  C o . ,  Neu York, 
1957, Table V I I .
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TABLE 6.11
PARTIAL CORRELATION COEFFICIENTS - RETAIL ONLY - GROUND FLOOR
YEAR
S tr e e t
Code
Rent
S iz e
and
D ista n ce
D ista n ce  and 
S iz e
S ig n if ic a n c e  
1%  5%
1972 1 -0 .5 3 -0 .2 9 +0.58 0.47 0.37
2 -0 .7 0 +0.11 +0.34 0.62 0.50
3 -0 .6 1 -0 .1 1 -0 .3 3 0.50 0.39
4 -0 .5 7 -0 .3 5 -0 .3 9 0.56 0.44
5 -0 .5 5 -0 .3 1 -0 .1 1 0.57 0.4 0
6 -0 .5 3 -0 .3 9 -0 .2 1 0.62 0.50
7 -0 .6 7 -0 .4 9 -0 .2 8 0.50 0.39
8
9)
-0 .8 7 +0.15 -0 .0 0 1 0.62 0.50
10)
11)
-0 .5 0 -0 .9 3 +0.40 0.55 0.43
12)
13) -0 .5 1 -0 .6 7 -0 .1 4
0.50 0.39
1967 1 -0 .7 3 -0 .2 0 +0.41 0.46 0.36
2 -0 .6 1 -0 .0 8 +0.43 0.55 0.43
3 -0 .6 9 +0.37 -0 .1 5 0.46 0.36
4 -0 .5 4 -0 .1 3 -0 .3 7 0.57 0.46
5 -0 .5 1 -0 .6 7 -0 .1 1 0.51 0.40
6 -0 .5 7 -0 .3 1 +0.12 0.64 0.51
7 -0 .6 5 -0 .3 0 -0 .2 8 0.50 0.39
8
9)
-0 .9 8 -0 .1 2 +0.09 0.62 0.50
10)
11)
-0 .5 7 -0 .9 3 +0.36 0.56 0.44
12)
13) -0 .6 0
-0 .5 1 +0.03 0.50 0.39
1962 1 -0 .5 1 -0 .5 0 +0.45 0.47 0.37
2 -0 .3 5 +0.34 +0.43 0.55 0.43
3 -0 .8 6 +0.31 -0 .2 4 0.47 0.37
4 -0 .3 0 -0 .5 5 -0 .3 6 0.56 0.44
5 -0 .5 6 -0 .4 8 -0 .1 7 0.52 0.40
6 -0 .4 5 -0 .2 8 +0.12 0.64 0.51
7 -0 .7 1 -0 .4 9 -0 .1 2 0.59 0.47
8
9)
-0 .6 3 +0.02 -0 .0 0 1 0.62 0.50
10)
11)
-0 .5 9 -0 .8 8 +0.36 0.56 0.44
12)
13)
-0 .5 7 -0 .6 1 +0.02 0.50 0.39
1958 1 -0 .3 8 -0 .4 1 +0.68 0.54 0.42
2 -0 .1 8 +0.28 +0.45 0.55 0.43
3 -0 .7 9 -0 .2 7 +0.39 0.59 0.47
4 -0 .1 7 -0 .4 9 -0 .3 6 0.56 0.44
5
6)
-0 .6 4 -0 .2 3 -0 .1 4 0.55 0.43
7)
8)
-0 .6 9 -0 .4 9 +0.01 0.55 0.43
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TftBLE 6 .1 1  ( c o n t 'd )
YEAR
S tr e e t
Code
Rent
S iz e
and
D is ta n c e
D is ta n c e  and 
S iz e
S ig n if ic a n c e ^  
ltf  5%
1958 9)
10) -0 .5 7 - 0 .7 2 + 0 .3 4 0.62 0.5 0
H )
12)
13) -0 .4 9 -0 .5 1 +0 .02 0.5 0 0.39
1. Sources F is h e r  and Y a t e s , o p . c i t .
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TABLE 6.12
PEARSONS SECOND COEFFICIENT OF SKEWNESS - RETAIL ONLY - GROUND FLOOR
S tr e e t  Standard
YEAR________ Code Mean S i z e C_______De\/iationC Median S iz e C
C o e f f i c i e n t
o f
Skewness
1972 1 1218 1376 775 +0.97
2 1997 1275 1870 +0.30
3 981 687 884 +0.42
4 1297 1438 827 +0.98
5 3142 3860 1540 +1.25
6 2478 2930 1680 +0.82
7 1849 1932 1044 +1.25
8 1090 1033 752 +0.98
9)
10) 1375 836 1000 +1.34
11)
12)
13) 2152 3053 950 +1.18
1967 1 1470 1750 780 +1.18
2 1674 1187 1350 +0.82
3 962 819 664 +1.09
4 1024 1231 700 +0.79
5 3142 3860 1540 +1.25
6 2669 3100 1450 +1.18
7 1849 1932 1044 +1.25
8 1161 1074 754 +1.14
9)
10) 1338 843 1000 +1.20
11)
12)
13) 1810 2522 800 +1.20
1962 1 1492 1788 821 +1.13
2 1674 1187 1350 +0.82
3 943 722 650 +1.22
4 1049 1260 725 +0.77
5 2695 3500 1350 +1.15
6 2669 3100 1450 +1.18
7 2289 2086 1876 +0.59
8 1090 1033 752 +0.98
9)
10) 1338 843 1000 +1.20
11)
12)
13) 1753 2272 863 +1.18
1958 1 1542 2055 645 +1.31
2 1592 896 1350 +0.81
3 1234 840 840 +1.41
4 1049 1260 725 +0.77
5 2900 3215 1560 +1.25
6)
7) 2550 1993 2119 +0.65
8)
TABLE 6 .1 2  ( c o n t'd )  
C o e f f i c i e n t
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S t r e e t Standard o f
YEAR Code Wean S i z e C D e v ia tio n cMedian S iz e Skewness
1958 9)
10)
11)
12)
13)
1390 760 1150 +0 .95
1753 2272 863 +1.18
c .  Square f e e t .
TABLE 6 .1 3
PARTIAL CORRELATION COEFFICIENTS -  FIRST FLOOR1 2
YEAR
S tr e e t
Code
Rent
S iz e
and
D ista n ce
D ista n ce  and 
S iz e
2
S ig n if ic a n c e  
156 5%
1972 1 -0 .7 7 +0 .1 2 -0 .2 2 0.55 0.43
2 -0 .7 0 -0 .3 2 -0 .1 8 0.53 0.41
3 -0 .9 1 -0 .4 8 +0 .30 0.6 4 0.51
4 -0 .5 5 +0.07 +0.76 0.5 6 0.4 4
1967 1 -0 .8 9 +0 .22 -0 .2 8 0.55 0.43
2 -0 .6 3 -0 .3 9 -0 .0 7 0.52 0.4 0
3 -0 .1 2 -0 .5 0 +0 .2 4 0.66 0.53
4 -0 .7 1 -0 .1 5 +0 .76 0.5 6 0.44
1962 1 -0 .8 3 +0.18 -0 .2 7 0.5 9 0.47
2 -0 .7 0 -0 .3 0 -0 .1 4 0.56 0.4 4
4 -0 .8 7 -0 .3 5 +0 .76 0.5 6 0.4 4
1958 1 -0 .5 0 -0 .2 4 -0 .3 0 0.68 0.55
2 -0 .6 3 -0 .3 8 -0 .2 1 0.59 0.47
4 -0 .9 8 -0 .3 7 +0.35 0.57 0.4 6
1 . O ffic e  use o n ly .
2. F ish e r  and Y a te s 9 o p .c i t
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floor office type use data. It may be observed that all of the 
coefficients had a negative sign. From Table 6.14 it can be seen that 
the coefficients of skewness are all positive. Based on earlier 
discussion this LMD case is one in which the distribution of TOFSR is 
more highly skewed than that of EFSS. In those blocks which had 
significant regressions all also had significant correlations between 
rent and size. In only 3 cases was there a significant correlation 
between distance and size. It is hardly surprising that there were no 
significant correlations between rent and distance since passing trade 
is of little importance to upper floor tenants.
TABLE 6.14
PEARSON'S SECOND COEFFICIENT OF SKEWNESS - FIRST FLOOR1
Coefficient
YEAR
Street
Code Mean Size
Standard
Deviation Median Size
of
Skewness
1972 1 1588 1320 1300 +0.65
2 2040 624 1900 +0.67
3 990 414 926 +0.46
4 641 328 586 +0.51
1967 1 1556 1317 1300 +0.58
2 1992 673 1900 +0.41
3 962 421 895 +0.48
4 641 328 586 +0.51
1962 1 1735 1398 1350 +0.83
2 2047 631 1900 +0.70
4 641 328 586 +0.51
1958 1 1923 1649 1300 +1.13
2 2095 650 1900 +0.90
4 590 229 583 +0.09
1. Office type use only.
t
(vi) Other Hypotheses
Another hypothesis suggested was that the decrease in the volume 
of passing trade as distance from the PLV site increased would lead to 
a decrease in the relative difference between ground and upper flooi* 
rentals. This was tested in two randomly selected areas, the northside 
of Crown Street between Keira and Kembla Streets and the west side of 
Keira Street between Crown and Flinders Streets. Table 6.15 indicated 
that there was a significant correlation between the ground/first 
floor rent ratio and distance in 1972 and 1967 but not in the two earlier 
years.
A test of the hypothesis that rent would decrease with elevation 
due to the declining importance of passing trade to upper floor 
tenants is shown in Table 6.16. Here the per unit rental on each floor 
in buildings with more than four storeys was calculated. This shows 
that there was a decline in per unit rental with height above ground.
The importance of corner influence in reducing the total variation 
is shown by the results in Table 6.17. Here the regressions were 
run with and without the corner dummy variable. Of the 33 regressions 
which were both significant and in which the blocks had a corner 
business facing the relevant street, 31 showed a reduction in unexplained 
variation after the addition of the corner dummy variable.
6.5 Conclusion
The empirical analyses presented in Chapter three and in the 
latter part of the present chapter suggests that 'conventional'
(that is, spatial) land value theory fails to explain the determination 
of rents (either land or floor space) in street block submarkets 
(discussed in chapter five). It was suggested that such street blocks
TABLE 6.15
CORRELATION ANALYSIS BETWEEN G/F.1 AND D2
YEAR
S tr e e t
Code
C o rre la tio n
C o e ffic ie n t s
S ig n ific a n c e  
1% 5%
1972 2, 3 -0 .7 7 0.56 0.44
10, 11 -0 .6 9 0.59 0.47
1967 2 , 3 -0 .4 8 0.55 0.43
10, 11 -0 .6 1 0.61 0.48
1962 2 , 3
CDO•o1 0.55 0.43
10, 11 -0 .3 6 0.62 0.50
1958 2, 3 -0 .2 7 0.57 0.46
10, 11 -0 .4 0 0.71 0.58
1. Ground f lo o r / F ir s t  f lo o r  rent r a t io .
2. Distance between p iv s i t e  and s i t e  in  q u estio n .
TABLE 6.16
RENT VARIATION UIITH HEIGHT ABOVE GROUND1 
YEAR___________________________ Floor Level___________________________ Rent Per Square Foot($)
1958 Ground (G) 2.74
F ir s t  (F i) 2.01
Second (S) 1.76
Third (T) 1.76
Fourth (Fo) 1.77
1962 G 3.32
F i 2.28
S 2.28
T 2.28
Fo 2.27
1967 G 5.31
F i 2.26
S 2.24
T 2.24
Fo 2.20
1972 G 6.11
F i 2.57
S 2.56
T « 2.562 2.52Fo
1. Inform ation was not a v a ila b le  on the Transport and General Insurance  
B u ilding and the Iron Workers' Club B u ild in g when t h is  ta b le  was . 
co n stru cted . T his inform ation was a v a ila b le  la t e r  and has been in ­
cluded elsewhere in  the t h e s is .
2. Since the CRL B u ild in g was the only b u ild in g  with more than f iv e  
le v e ls  above ground l e v e l ,  sto reys f iv e  and s ix  were excluded.
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IMPROVEMENT IN EXPLAINED VARIATION BROUGHT ABOUT BY 
THE ADDITION OF VARIABLES -  GROUND FLOOR
S tr e e t D istan ce V ariab le(D ) S iz e  V a r ia b le (S ) Corner Dummy(c) ^ 
YEAR Code____________________D______________________________D+S_______________________D+S+C___________ R _
TABLE 6.17
1972 1 0.10 0.30 0.45 0.45
2 0.08 0.79 0.86 0.86
3 0.03 0.59 0.61 0.61
4 0.12 0.61 0.6S 0.69
5 0.18 0.52 0.52 0.52
6 0.18 0.40 0.59 0.59
7 0.18 0.64 0.66 0.66
8 0.01 0.77 f 0.77
9 0.30 0.41 f 0.46
10 0.38 0.56 0.66 0.66
11 0.62 0.86 0.86 0.86
12 0.45 0.59 0.62 0.62
13 0.23 0.69 f 0.69
1967 1 0.04 0.52 0.53 0.53
2 0.01 0.46 0.48 0.48
3 0.14 0.59 0.62 0.62
4 0.02 0.39 0.40 0.40
5 0.30 0.59 0.61 0.61
6 0.11 0.40 0.46 0.46
7 0.12 0.64 0.71 0.71
8 0.02 0.71 f 0.71
9 0.44 0.58 f 0.58
10 0.29 0.30 0.42 0.42
11 0.69 0.94 0.94 0.94
12)
13) 0.28 0.51
0.52 0.52
1962 1 0.25 0.36 0.45 0.45
2 0.12 0.65 0.66 0.66
3 0.10 0.60 0.62 0.62
4 0.22 0.49 0.49 0.49
5 0.13 0.48 0.55 0.55
6 0.09 0.27 0.35 0.35
7 0.26 0.72 0.76 0.76
8 0.004 0.41 f 0.41
9 0.26 0.48 f 0.48
.0 0.35 0.51 0.53 0.53
.1 0.71 0.90 0.90 0.90
2)
3)
0.35 0.53 0.56 0.56
1958 1 0.25 0.53 0.55 0.55
2 0.08 0.33 0.34 0.34
3 0.07 0.70 0.71 0.71
4 0.20 0.34 0.34 0.34
5 0.03 0.38 0.46 0.46
6)
7) 0.23 0.72 0.74 0.74
8)
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TABLE 6.17 ( c o n t'd )
S tr e e t D ista n ce  \/ariable(D) S iz e  U a r ia b le (S ) Corner Dummy(C)
YEAR Code D D+S D+S+C R2
1958 9
10)
11)
0.12 0.34 0.34 0.34
0.11 0.60 0.61 0.61
12)
13)
0.49 0.53 0.53 0.53
f .  No corner land use u ith  a fro n ta g e  in  the r e le v a n t s t r e e t .
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were areas of similar locational desire (SLD). If such was the case 
then a variation in per unit rents with distance from the PLV within the 
area of SLD would not be expected. The evidence indicated that there 
appeared to be little relationship between per unit rents and location 
within the SLD areas. It was suggested, then (see Chapter three), that 
any variation in per unit rents within SLD areas would be due to non 
spatial market forces.
The fact that floor space offered for sale is not homogeneous with
respect to size^ presented the opportunity to build the bargaining model
of the present chapter. Bargaining was considered solely in terms of
o
the supply/demand interrelationship - the existence of excess supply 
indicated a bargaining power structure in favour of the tenant. It was 
hypothesised that bargaining power (and consequently per unit rents) 
increased or decreased as vacancy rates increased or decreased. 
Application of the model in the Wollongong CBD appeared to provide a 
suitable explanation for rent behaviour there. 12
1. Nor quality, nor age etc., but these factors were ignored.
2. Above what may have been considered 'normal' or 'expected'.
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7.1 Introductory Statement
In the previous chapter the discussion was concerned with the 
manner in which floor space rents may vary as bargaining power between 
landlord and tenant varies. The model relied on the emergence of a 
'shock' in the form of vacancies. The present chapter builds upon this 
and moves a step closer to analysis of the problem of capital/land 
substitution. Specifically the discussion examines the question of revenue 
determination in a given building. Here this is taken to be basically 
a question of the relationship between revenue variation and output 
variation under differing assumptions of a land factor input. For 
different conditions of relative bargaining strength the land size is 
assumed fixed so that output variations can only take place on the 
vertical plane. It will be shown in a later chapter that this is not a 
particularly strong assumption in the analysis.
The discussion is presented in four stages. Section 7.2 establishes, 
in functional form, a rent variation model. Having been thus established 
the behaviour of the model under differing assumptions of bargaining 
power and location is then analysed. This analysis is primarily aimed 
at ascertaining the influence of bargaining power and location on the 
height and slope of the function.
Section 7.3 utilizes the available empirical information to 
undertake a series of statistical tests associated with the model.
The data, via these tests, lend support to the model.
Given the particular functional form for average rent established 
in the first section, section 7.4 builds a total revenue function which is 
utilised for analysis of profit variation in later chapters. Again the
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analysis examines the variation in the behaviour of the total revenue 
function (height and slope) under differing assumptions of bargaining 
power and location.
Finally, section 7.5 introduces the concept of the rate of 
capitalisation into the analysis in order that the total revenue function 
may be restated as a total value (present value) function.
7.2 The Average Rent Function
(i) Vertical Variation in Rent
The manner in which floor space rentals vary with height above
ground depends on a variety of factors. For instance, in Vancouver
upper floor rentals in the CBD are greater than those on the lower
floors due to the prestige associated with upper floor locations. In
Sydney and Melbourne upper floor rentals are often greater than lower
floor rentals due to scenic attraction.^ Higher rentals are also
. . 2
obtainable on the upper floors in New York's Manhattan district.
However the author has found that in Wollongong the per unit 
floor space rentals on the lower floors are greater than those obtainable 
on the upper floors (since accessibility to passing trade is of relatively 
minor importance to upper floor tenants). It has been assumed that 
for all tenants, other things being equal, demand for floor space is a 
direct function of general accessibility, while for some tenants it is
1. Pointed out to the author by a number of discussants of his paper
entitled "The Market for Commercial Floor Space in Wollongong - 
The Determination of the Pattern of Contract Rents", presented at 
the Fourth Conference of Economists of Australia and New Zealand, 
Canberra, 1574. "
2. Klaber, E. H. "The Skyscraper: Boon or Bane?", Journal of Land and 
Public Utility Economics, Vol. 6 , No. 4, 1930, p. 356.
also a direct function of ground floor (special) accessibility. Now, 
although accessibility to passing trade decreases as height increases 
the general accessibility factor will remain constant as height increases 
Therefore, although the influence of special accessibility may decline 
to zero as height increases, general accessibility will, ceteris paribus, 
continue to exert a positive, constant influence.
This decrease in per unit rentals on the upper floors implies 
that there is an average rent curve^ which intersects the vertical 
(rent) axis and decreases at a decreasing rate towards an asymptotic leve 
determined by the constant rent obtainable on the upper floors. An 
example of this is shown in Table 7.1 using market data for a seven 
storey building and assuming truncation of varying heights. This
TABLE 7.1
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AVERAGE RENT VARIATION, CML BUILDING, 1972a
Floor level
Rent psf $ 
on each floor
Average Rent 
psf of total 
floor space
Ground 8.14 8.14
1st 3.21 5.96
2nd 3.00 4.81
3rd 3.00 4.30
4th 3.00 4.02
5th 3.00 3.84
6th 3.00 3.71
a. Source: Owner Return Files, Valuer General Records, Wollongong.
1. Average rent per square foot of total floor space.
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behaviour of average rent may be represented diagrammatical^ by a 
rectangular hyperbola whose vertical axis is displaced to the left of 
the rent/height origin and whose horizontal axis lies above the rent/ 
height axis as in Figure 7.1. The curve is defined only for positive 
rents and positive heights (basement and other lower floors are excluded 
from the analysis). The average rent function may therefore, in such 
conditions, be expressed as:^
r 3h + a + X 7.1
Figure 7.1
1. The use of this, and other functional forms, in economic analysis 
is discussed in Allen, R.G.D. Mathematical Analysis for Economists, 
Macmillan, London, 1972.
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where: r = average rent per square foot of total floor space; let 
q = the total quantity of floor space in the building and e = the 
quantity of floor space on each floor. Then q = ze.. If e is assumed 
to be a constant thenq = h0 where h = the number of floors, hence h may 
be defined simply as q/e. (Table 7.2 indicates that in Wollongong this 
is a relatively weak assumption. In only one of the five buildings 
with more than five storeys was the standard deviation as a proportion 
of mean floor space size exceptionally large); 3 determines the shape 
of the curve and is itself determined by the special accessibility 
factor related to ground floor location;^ x = the constant (minimum) 
rent obtainable on the upper floors. The asymptotes are given by r = x 
and h = -a.
TABLE 7.2
VARIATION IN FLOOR SPACE SIZES1 1
Building Code
No. of « 
Storeys^
Mean Size 
Per Floor (y) 
(sq.ft.)
SD
(sq.ft.)
SD as ppt 
of mean
T & G 1 6 3933 151 0.04
Ironworkers 2 5 4575 321 0.07
CML 3 7 3522 442 0.13
MLC 4 5 1414 43 0.03
AMP 5 5 5996 1668 0.28
1. Source: Owner Return Files,
2. Excluding basement and lower
Valuer General 
floors.
Records, Wollongong.
1. Cf. Allen, op.cit., p. 115 regarding shape.
234.
The distance the vertical asymptote, -a, lies to the left of 
origin is determined by the special accessibility factor related to 
ground floor location. For example, suppose the special accessibility 
factor determines that there is a relatively low cross elasticity of 
demand between ground and upper floors. If there is a need to preserve 
this relationship under changing conditions then the resulting difference 
between ground and upper floors will imply that the axes of the average 
rent function will lie close to the rent/height origin and average rent 
will initially decline relatively steeply between ground and upper floors 
(Figure 7.2). The height of the horizontal asymptote, A, is determined 
by the minimum (constant) per unit rent obtained on the upper floors.
Figure 7.2 
$r
I
|l
|i
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The average rent function represents the average rent per square 
foot of total floor space a landlord/developer may expect to receive, 
ceteris paribus, if he constructs a building of a given height.
(ii) Movement of the Average Rent Function 
Given these assumptions how may the average rent function be 
expected to behave under varying conditions? Consider first the case 
where the distributions of TOFSR and EFSS are such that an LMD situation
exists. It has been demonstrated that in this situation the per unit
/ . 1 
floor space rental will decrease as the size category increases. If
it is assumed that there is no variation in size distribution vertically
throughout a building then, as size category increases, the entire
average rent function will be shifted downwards towards a new horizontal
asymptote determined by the new minimum rental as shown in Figure 7.3.
Since the relative difference between ground and upper floor rentals
will be preserved so that:
Figure 7.3
K S p p  C h f l n t p r  f\  A h n v / P
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9rl _ a r2 , 9 **3 _ 9rn where 1 , 2 ... n denotes increasing
ah " ah “ ah . . .  ^  size categories
where
ah (h + a)^
then a will also decrease. In Figure 7.3 at any height, hn, a lower* 
average rent is obtained as the size category increases. For example, 
suppose at hn the size category was increased from 4 x 2400 square feet 
per floor to 1 x 10,000 square feet per floor (the difference being lost 
in dividing walls, access ways, facilities etc.) e.g. size 1 to size 3 
(throughout the entire building). This would result in a lower per unit, 
and hence lower average, rent being obtained - from r«| to r^. If the 
opposite condition prevails and a UMD situation exists then the opposite 
effect will take place - as the size category increases the average 
rent function will shift upwards.
Now, allow the location to vary so that the force of general 
accessibility may come into operation.^ It has been shown previously 
that per unit rentals within a given size category will decrease with 
distance from the PLV site. It has also been suggested that the 
relative difference between ground and upper floor rentals will decline 
with distance from the PLV site since ground floor rentals decrease at a 
greater rate than upper floor rentals. How will this effect the average 
rent function?
. 2
Consider the variation with distance in a given size category.
Since the per unit rental decreases on every floor the average rent
1. That is, a variation from one SLD area to another.
2. Again, we are considering variation from one SLD area to another 
(SLD areas increasingly distant from the PLV site).
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function is lowered, that is, the horizontal asymptote is shifted down­
wards. Simultaneously,since the relative difference between ground and 
upper floor rentals decreases, the shape of the curve changes, and the 
entire curve is shifted to the left, that is, the value of both a and 
3 decreases. The whole process implies a lowering and a 'flattening' 
of the curve as shown in Figure 7.4. Here, at any height, h ,
3 r-, 3r9 3r~ 3r
> ___ > ___  ̂ n
ah 3h 3h - * • TF" 7.3
where 1, 2 ... n denotes locations in SLD areas increasingly distant 
from the PLV site.
Figure 7.4
(with each property, of course, the size category may also change. This 
will cause the average rent function to move up and down, as well as 
change its shape, from property to property).
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How will the average rent function behave if the vacancy rate 
varies vertically and horizontally? For instance, suppose the vacancy 
ratê  on the upper floors increases relative to the rate on the lower 
floors (this may occur in a situation of oversupply of office space - 
since retail space is generally confined to the lower floors expansion 
of the supply of retail space is more restricted). This will place the 
upper floor tenants in a relatively better bargaining position than the 
lower floor tenants and a per unit decrease in upper floor rentals may 
be expected to follow. If this occurs the average rent function will 
appear to pivot downwards and will have a new lower asymptote (Figure 7.5). 
($ will increase indicating a more rapid fall-off in rentals at any 
height, X will decrease due to the fall in upper floor rentals, a will 
decrease a compensating amount to ensure the same rent obtains on the
Figure 7.5
1. The relationship between rent and vacancy is discussed in Section 11.2 
below. For the present it is accepted that an increase in the vacancy 
rate brings about a reduction in rent. (See also the discussion in 
Section 6.2 above).
ground floor). In this situation there is a more rapid fall-off in 
rentals between ground and upper floors and this is depicted in the 
steeper average rent function. Here, at any height, h ,
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ar-, ar9 arQ ar
— L <    <    <  ü
ah ah ah * * * ah 7.4
where 1, 2 ... n denotes increasingly greater vacancy rates, Vr, on the 
upper floors.
On the other hand, suppose the vacancy rate on the lower floors 
increases relative to the upper floors. The constant upper floor rental, 
x, will remain unchanged. However as the ground (and other lower) 
floor vacancy rate increases the per unit rent on these floors will 
decrease. That is, there is a relative decline in the desire for ground 
floor location. In this situation the absolute value of a will increase 
while 3 will decrease. The process suggests a lowering and flattening 
of the curve as in the following diagram:
Figure 7.6
9 h
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Here:
ar-j ar2
3h > 3h ’ ' 7.5
The neutral case occurs when there is no difference in per unit rents 
throughout a building as height increases. In this situation r = x 
throughout the building.
Or, suppose that one part of the peripheral central city has a 
greater vacancy rate than another, putting the landlords in the former 
area in a relatively worse bargaining position (assume that some factors 
operate in order to make the tenants relatively immobile - at least in 
the short run. If this wasn't the case there would be a general fall 
in occupancy in the peripheral parts of the CBD since tenants would move 
from low vacancy to high vacancy areas. Such immobilising factors may 
be the special accessibility defined by TurveyJ) This will result in a 
more rapid fall-off in per unit rentals on all floors towards the high 
vacancy area than in other directions. In this case the entire average 
rent function is lower on each property in this area than in other areas.
Consider the situation which may arise in some cities where the 
rent obtainable on the upper floors may be greater than the rent on the 
lower floors. Suppose per unit rents increase on each floor up to, say, 
the twentieth floor above which the rent is constant. Naturally this 
produces quite a reverse situation to the previous case. Here the 
average rent function intersects the vertical (rent) axis at the ground 
floor rent level but, unlike the previous case, it increases at a decreas­
ing rate towards an asymptotic level determined by the constant rent 
factor. Once again this behaviour may be represented by a rectangular 
hyperbola such as:
Turvey, op.cit., pp. 48-49.
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r ' ß*
h + a'
+ X' 7.6
But a restrictive condition is necessary such that
3 r1
ah
> 0
Such an average rent function is shown in the following diagram:
Figure 7.7
There are some differences and some similarities, to the previous 
case, in the behaviour of this function. Behaviour which is dependent 
on bargaining power will be similar. If an LMD situation prevails the 
function will be shifted downwards as the size category increases, as 
shown in Figure 7.8.
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Figure 7.8
Here:
3r-j ar̂
3h " TFT
3r __n
3h
but x^  ̂ x^ ^  ̂ x
7.7
The opposite condition prevails if a UMD situation exists,
that is the rent function will be shifted upwards as the size category
increases, but the slope of the function will remain unchanged.
If there is a general increase in the vacancy rate the entire 
function will be shifted downwards for all size categories (and vice 
versa for a decrease in the vacancy rate) but the slope of the curve 
will remain unchanged. This behaviour is the same as with the previous
case.
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The primary difference in behaviour between this and the previous 
rent function relates to the behaviour with respect to location. With 
the present rent function there is no special accessibility factor 
attached to a ground floor location. Therefore as distance from the 
PLV site increases only the force of general accessibility is in 
operation. Thus the entire curve is shifted downwards but does not 
change its shape. This is shown in Figure 7.9. Here:
^ i = ^ 2 = = ^ n
9h 9h • • * gf-,
and A-« < x0 < . . . < xI I n
7.8
Figure 7.9
It may be, however, that as distance from the; PLV site increases 
(beyone a point) the relatively greater attraction for an upper floor 
rather than a lower floor location decreases. Therefore, as distance 
increases, the curve will be lowered and will appear to pivot upwards 
on its axis so that the slope will decrease at any height. This is 
shown in the following diagram.
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Figure 7.10
Here:
> 3 r2 3rn
3h ah ’ ' > ah 7.9
7.3 Tests of the Hypotheses
Since Wollongong has few tall buildings tests of the average rent 
function hypothesis were quite limited in scope. Up until 1972/73 (the 
latest period for which rental data were available) there were only five 
buildings in Wollongong's CBD which had five or more storeys (excluding 
basement and lower floors) and these are shown in Table 7.2. Average 
rent data for varying heights on each building site were calculated on 
the assumption that the market rent actually obtained for each floor 
would have been obtained irrespective of the number of floors above. 
There is no reason to suppose that this was a particularly strong 
assumption in Wollongong's case.
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In each building r and h formed the series of observations and x 
was known. Independent estimates had to be formed for each a. This 
was carried out by
(a) restating the average rent function as
h = 7 f T -a 7.10
(b) defining a new variable
z = {y^rj) 7.11
A
and Vunning' a series of regressions to obtain a. The results of these 
regressions for the four valuation years between 1958 and 1972 (inclusive) 
are shown in Table 7.3. In the regression analyses a value of one was
A
applied to the ground floor observations. Therefore, although the a 
values in Table 7.3 are both positive and negative, all of the estimates 
lie to the left of the rent/height origin (1, 0 ) as hypothesised.
The alpha estimates were then introduced into equation 7.1 and a 
series of regressions were carried out to obtain estimates of 3 and x. 
These results are shown in Table 7.4. In each case the variation 
'explained' by the regression was high and the F-ratio was significant 
at the .01 level. The 3 and x estimates are also shown in Table 7.4 
and these were similarly found to be significant at the .01 level.
A
Because of the estimating technique used one would not expect the x 
to differ greatly from the x. In Table 7.4 it can be seen that in only 
3 instances did the estimated lambda differ from lambda by more than 10 
percent.
Table 7.5 lists the slope of the average rent function at the 
first floor. The main purpose of the table is to indicate the changes 
in slope brought about by the special accessibility factor related to 
height (ground floor accessibility). Properties 1, 2 and 3 are located
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TABLE 7.3
ALPHA ESTIMATES
YEAR Code
A
a S e ( C o e f)
1972 1 -0 .0 6 5 0.057
2 0.544 0.132
3 0.243 0.089
4 -0 .0 4 5 0.038
5 -0 .3 7 4 0.070
1967 1 -0 .0 6 5 * -0 .0 6 7
2 -0 .4 0 4 0.104
3 0.267
*
-0 .0 9 6
4 -0 .0 5 6 0.048
5 0.534 0.117
1962 1 -0 .0 6 5 * -0 .0 6 7
2 -0 .1 9 8 -0 .0 4 1
4 -0 .0 5 6 * 0.048
5 0.541 0.144
1958 2 -0 .3 4 1 -0 .0 8 5
4 -0 .0 4 6 * 0.027
5 0.473 0.049
* Not s i g n i f i c a n t  a t the .05 l e v e l . But t h i s  i s u lt im a t e ly  o f  no
consequence s in c e  a va lu e o f  1 was a p p lie d  to  th e ground f lo o r  
o b s e r v a tio n s . That i s ,  th e r e n t/ h e ig h t o r ig in  i s  a t  th e p o in t  
( 1 ,0 ) ,  so th a t  th e v e r t i c a l  asym ptote a t  th e p o in t (0 ,0 )  w i l l  l i e  
to th e l e f t  o f  o r i g i n .
TABLE 7.4
BETA AND LAMBDA ESTIMATES
YEAR Code
-1
6
Se
( c o e f ) -1X Se X (x-x)
X-X
X
1972 1 2.49 0.091 1.3 8 0.048 1.25 -0 .1 3 0.10
2 1.0 1 0.023 2.35 0.009 2.36 0.01 0.004
3 6.7 6 0.162 2.76 0.064 3.00 0.24 0.08
4 2.33 0.025 2.56 0.014 2.50 -0 .0 6 0.02
5 1.5 8 0.010 2.17 0.008 2.20 0.03 0.01
1967 1 1.9 9 0.077 1.1 1 0.040 1.0 0 -0 .1 1 0.11
2 2.8 4 0.036 2.47 0.030 2.3 4 -0 .1 3 0.06
3 5.97 0.138 2.36 0.053 2.58 0.22 0.09
4 1.0 1 0.012 2.43 '0.007 2.40 -0 .0 3 0.01
5 4.5 1 0.441 1.4 5 0.170 2.10 0.65 0.31
1962 1 1.9 9 0.077 1.1 1 0.040 1.00 -0 .1 1 0.11
2 4.2 8 0.012 2.32 0.008 2.27 -0 .0 5 0.02
4 1.0 1 0.012 2.43 0.007 2.40 -0 .0 3 0.01
5 1.8 9 0.187 1.98 0.072 2.27 0.27 0.14
1958 2 2.6 6 0.033 2.03 0.025 1.93 -0 .1 0 0.05
4 1.17 0.013 2.77 0.007 2.74 -0 .0 3 0.01
5 1.0 0 0.097 1.5 3 0.038 1.67 0.14 0.08
1 . A l l  s i g n i f i c a n t  a t  th e .05 l e v e l
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on Crown Street and properties 4 and 5 in Keira Street. Property 3 is 
located at the main intersection of Crown and Keira Streets. Properties 
1 and 5 are also located on corners. All of the properties except 
number 4 have retail activities on the ground floor. In this very 
limited number of cases available for testing (17 over the period) 
the influence of special accessibility on the slope of the function is 
generally clear. Properties located in Crown Street usually have a more 
rapid decline in average rent as height increases. Of the 17 observations 
over the period this was not the case in 2 instances. Due to the limited 
number of properties it is difficult to distinguish between the influence 
of Crown Street and the influence of the corner location. Of the 17 
observations 9 were at corner locations.
Another difficulty is that the floor space categories were not 
homogeneous horizontally or vertically. This is indicated by Table 7.6 
which lists the mean floor space per floor and the number of tenants 
per floor in 1972. The evidence presented in Table 7.6 does not support 
the assumption that the landlord/developer does not attempt to spread 
his risks by supplying floor space in different categories throughout 
a building. In only one instance was the floor space category a constant 
throughout the building. It is interesting, however, to compare the 
occupants per building with the height of the average rent function for 
1972 (as shown in Figure 7.11 for simulated values). There is a general 
agreement with the hypothesis that the smaller the size category the 
higher the average rent function. The most notable exception is provided 
by the CML building - which is the best located and the newest building 
(completed in 1965 compared with about 1957 for the other buildings).
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TABLE  7 . 5
SLOPE AT FIRST FLOOR
Code 1972 1967 1962 1958
1 -0.67 -0.53 -0.53 -
2 -0.16 -1.11 -1.32 -0.97
3 -1.34 -1.16 - -
4 -0.61 -0.27 -0.27 -0.28
5 -0.97 -0.70 -0.29 -0.09
Figure 7.11
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Code Floo r
NUMBER OF OCCUPANTS PER PROJECT, 1972
¿.DU
TABLE 7 .6
Mean S iz e  
Per Occupant 
Per B u ild in q
Mean
Flo o r S iz e
No. o f  
Occupants
Mean S iz e  
Per Occupant 
Per Floor
1 Ground 3933 4 983
1 st 1 3933
2nd 2 1966 1124
3rd 3 1311
4th 8 500
5th 3 1311
2 Ground 4575 1 4575
1 st 1 4575 4575
2nd 1 4575
3rd 1 4575
4th 1 4575
3 Ground 3522 2 1761
1 st 1 3522
2nd 6 600
3rd 5 704 919
4 th 4 880
5th 4 880
6th 1 3522
4 Ground 1414 1 1414
1 st 3 471 505
2nd 4 353
3rd 4 353
4th 2 707
5 Ground 5996 5 1199
1 st 8 750
2nd 18 333 461
3rd 28 214
4th 6 1000
a . F ie ld  Su rvey.
7.4 A Total Revenue Function and its Use
Given this analysis how may the revenue obtainable from differing 
potential development intensities be expected to vary? Since the 
quantity of floor space on each floor is assumed to be a constant the 
total quantity of floor space on a given site may be written as: 
q = eh 7.12
Therefore the average rent function may be expressed as:
r ßeq + 0a + X 7.13
Total revenue may then be expressed as a hyperbolic function of the 
level of development:
R = ßegq + 6a + Xq 7.14
There are some notable features of total revenue in this instance. 
For example total revenue will increase continuously as the height 
of the building increases, but it will do so at a decreasing rate.
In other words (i) marginal revenue will decrease as development inten­
sity increases and (ii) there will be no maximum total revenue. This 
can be easily seen by looking at marginal revenue and its rate of change 
Marginal revenue is given by:
3R = 362ot + 7.15
3q (q +6a)^
For all positive values of q marginal revenue is positive. However, 
marginal revenue is decreasing since the rate of change of marginal 
revenue is negative in the positive quadrant. There is no maximum since
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when marginal revenue is zero
q = V - ¿ y 2- - e 7  7.17
which is imaginary. Total revenue is shown diagrammatically in Figure 
7.12. Here the revenue function is described by a hyperbola whose 
centre is given by
q = - 9a and R = Aq 7.18
Figure 7.12
(when q = e at ground floor level or the upper asymptote). The asymptote 
R = Aq is a straight line with slope A. That is, its slope, and hence 
the height of the total revenue curve is determined by the constant 
rental obtainable on the upper floors. As the building becomes taller 
revenue approaches a constant increase. The intercept which the revenue
curve makes with the vertical axis is determined by the ground floor 
rental and the constant quantity of floor space e.
Suppose that a lower modal distribution prevails and a higher 
per unit rental is obtainable in the smaller size categories. How will 
the total revenue function behave as the size category increases (main­
taining the assumptions associated with Figure 7.3)? Refer to Figure
253.
Here there are two distinct simultaneous movements in the revenue function. 
The curve is moved (i) downwards and (1i) to the left (since a decreases 
and a lower average rent is obtainable in the new-size categories). The 
slope of the curve will be the same at any given height i.e.
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3 R-i aR0 dR
1 ____L_ _ __n
aq ~ aq * * * aq 7 .1 9
That is, in an LMD situation as the size category increases (i) the 
total revenue obtainable from any given level of development decreases 
but (ii) the marginal revanue at any given height will remain unchanged.
Within a given size category as distance from the PLV site increases 
the revenue function (i) will be lowered and shifted to the left since a 
decreases and a lower average rent is obtainable (ii) will pivot down­
wards since there will be a less rapid fall-off in revenue at greater 
heights (x and $ will decrease). This is shown in Figure 7.14.
In the above diagram
aR, aR0 aR„
— — > — — > . . . -JL 
aq aq aq
7.20
where 1 , 2 .  . . n represents locations increasingly distant from the 
PLV site.
Thus there is a reduced revenue incentive to build high as one moves 
towards the periphery (a reflection of the fall-off in demand due to a 
decline in general accessibility) and as the size category increases in 
the case of LMD situations.
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Provided minimum1 rents have not been attained a general increase 
in the vacancy rate will bring about a reduction in per unit rentals. 
The behaviour of the revenue function will be similar to that shown 
in Figure 7.14 above. An increase in the vacancy rate on the upper 
floors relative to the ground floor will pivot the revenue curve down­
wards (x will decline) and there will be a sharper decline in the rate 
of increas in total revenue between ground and upper floors (3 will 
increase). This is shown in Figure 7.15. Here
3Rn 3R0 3R
— L > - 2  > . . . _JL
3q 3q 3q
but R-| = R^ = . . . R at g.
7.21
Figure 7.15
1. Blank and Winnick, op.cit., pp. 188-192, point to the fact that there 
will be some minimum rent which will form the limit of the landlord's 
rent reductions irrespective of the vacancy rate. A decrease in rent 
beyond this 'floor' limit will result in the space being withdrawn from 
the market.
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On the other hand an increase in the vacancy rate on the ground 
and lower floors relative to the upper floors will pivot the revenue 
curve downwards but will leave A unchanged. In this case there will be 
an increase in the rate of increase of total revenue as height increases, 
that is, the slope of the function will become steeper so that:
3R-, 3Rp
< 3R"
aq ' aq ' • aq
and R-j < R£ < . . . < Rn at g.
7.22
This behaviour is shown in the following diagram:
Figure 7.16
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Now, consider the case in which per unit rentals increase as 
height above ground floor increases (and are constant after some given 
height). The effect may be best described as a swivelling of R on the 
asymptote xq as an axis of revolution. This, of course, produces a 
completely reverse total revenue function to the one previously described, 
although once again total revenue may be expressed as a hyperbolic 
function of the level of development such as:
R* 31 eg q + 0a'
+ X'q 7.23
but maintain!* 
3r'
~ W > 0
ng the condition
This function may be expressed diagrammatically in the following way:
Figure 7.17
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Initially the function will increase at an increasing rate but 
the tendency will be ultimately towards a constant increase. That is, 
marginal revenue will initially increase as development intensity increases, 
but will eventually attain a horizontal (unchanging) level as develop­
ment intensity increases. Again there is no maximum total revenue.
In most cases the behaviour of the revenue function will be 
similar to that described for the situation where per unit rent decreases 
as height increases above ground floor level. For instance, inthe case 
where behaviour is dependent upon bargaining power then an LMD situation 
will result in a downwards movement in the revenue function as the size 
category increases (and vice versa for a UMD situation) as shown in 
Figure 7.18.
Figure 7.18
Here, although total revenue decreases marginal revenue will remain
unchanged at any given height, that is:
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9R-, aR.2 7.243q 3q * * 3q
If there is a general increase in the vacancy rate the revenue function 
will similarly be shifted downwards without a change in slope. The 
behaviour is diagrammatically similar to that in the above figure.
If there is no change in relative desire between lower and upper 
floor location as distance from the PLV site increases the revenue 
function will again be shifted downwards without change in slope. Again 
the effect is similar to that shown in the above diagram. However if 
there is a decrease in the relative desire for upper floor location as 
distance from the PLV site increases then the revenue curve will be 
lowered but will appear to pivot upwards from the origin as shown in 
the following diagram:
Figure 7.19
$R
9 q
Here:
a R ,  aR2 
------  > ------->
aR
/ m m *  »
aq aq aq 7.25
That is, the rate of increase in revenue as height increases will not 
be as great.
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7.5 The Capitalisation Rate and Total Property Value
Total property value may be defined as the maximum price an 
individual (or firm) is prepared to pay for a particular property.
This maximum will be different for different individuals. Suppose that 
all individuals who seek an ownership interest in property are investors 
(rather than owner-occupiers). For such individuals property value may 
be defined as the present worth of future income streams. That is, 
total property value will equal the present value to the individual of 
the anticipated net income discounted at a rate of interest equal to the 
yield obtainable on alternative investments with similar characteristics.^ 
This rate of interest is known as the capitalisation (discount) rate 
and, ceteris paribus, the issue of property value may be said to centre 
around this rate. Minor alterations in the capitalisation rate will 
produce very substantial changes in present value. The capitalisation 
rate itself reflects the riskiness of the investment, the expected 
duration of the income and the price at which alternative investment 
interests can be acquired.
If the individual could either borrow all of the funds necessary 
to buy (build) the property, or, if he had sufficient funds to purchase 
the property entirely from his own resources, determination of the 
capitalisation rate would be a relatively simple matter. In the first 
instance the relevant rate of interest is the rate at which the individual 
would have to borrow in order to buy the property, plus an allowance 
proportionate to the degree of uncertainty. In the second case it is the
1. Murray argues that "The capitalisation rate, in the case of real 
estate, is best determined by referring to market transactions made 
in respect of comparable properties". Cf. Murray, J.F.N. Principles 
and Practice of Valuation, Commonwealth Institute of Valuers,
Sydney, 1973, p. 106.
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yield he could obtain by investing his capital resources in some other 
way, with an equal degree of uncertainty.
Unfortunately the complexity of the property market is such that 
neither of the above situations is likely to exist. Investors who 
seek an interest in property may be classified as either mortgage investors 
or equity (ownership) investors. As a broad principle the equity 
investor seeks to borrow some quantity of mortgage funds on the most 
acceptable terms. He supplies the balance of purchase capital as equity 
funds which he generally strives to minimised The equity investor 
seeks maximum advantage from the situation commonly termed leverage 
which, other things being equal, will bring the equity investor a higher 
yield on his investment than the mortgage investor on his.
Now, if a property investment is a combination of mortgage and
equity parts the mortgage and equity capital contributions must represent
to their investors the present worth of the benefits each will receive.
Total property value, therefore, must be obtained by discounting at an
overall rate which reflects each investor's aspirations. Such a capital -
. 9
isation rate may be obtained via the following formulation: 
ic = m(f - p. l/sn) + y . e 7.26
where m = ratio of maximum available mortgage to value
f = annual requirement for interest and amortisation of the 
mortgage
p = percentage of mortgage paid off at the end of the income 
projection period 12
1. In some cases the question of gearing may be less simple. For example, 
the small investor may wish to limit his risks and his management 
input whilst getting a safe and sufficient return on his own funds 
plus his labour of management.
2. Kahn, S.A., Case, F.E. and Schimmel, A. Real Estate Appraisal and 
Investment, The Ronald Press Company, New York, 1967, p. 127.
1/Sn = sinking fund factor at the equity rate of return 
y = equity yield rate necessary to attract a purchaser 
e = ratio of equity investment to value.
Total property value may then be expressed as:
cR = R/1 = T
eeg
(q + 0a)
a
’c
7.27
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where i = the capitalisation rate.
The shape of the curve will be maintained but of course the vertical 
axis will now alter to indicate total value. The same type of analysis 
may be carried out with total value as has been carried out with total 
revenue. Marginal value simply reflects the new scale and may be 
written as:
3cR _ J__ t ee2a %
3q “ 1C l(q + 6a) X)
and the slope of the upper asymptote is:
7.28
3A _
3q " ic
where A indicates the asymptote R = 4̂ -
'c
Now, how will this total value curve vary as the capitalisation 
rate varies. For example, suppose monetary policy enactments bring about 
a rise in the rate of interest, or, credit restrictions are created which 
reduce the m-ratio (the amount the equity investor can finance) in 
equation (7.26). An increase (decrease) in the discount rate will 
lower (raise)total property value and will reduce (increase) the slope. 
This is shown in the following diagram:
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Here total property value has been decreased (increased) for any given 
level of development and marginal value has also been decreased 
(increased) i.e.:
acR-j 3cR2 acRn
9q > 9q > * * * > 9q 7.29
Of course the same argument applies if rent per square foot increases 
with height above ground floor level.
7.6 Conclusion
In Chapter six it was hypothesised that per unit floor space rents 
depend, amongst other things, on the degree of bargaining power between 
landlord and tenant. It was argued that if a lower modal distribution 
case exists then lower size category landlords will have relatively 
greater bargaining power than upper size category landlords. Consequently 
per unit floor space rents may be expected to decrease as size category 
increases.
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That chapter established an explanatory basis for commercial floor 
space rents. However the task of how to transfer this notion (of bargaining 
power variation in the market for commercial floor space), to the 
problem of land value determination and capital/land substitution, still 
remained. The present chapter undertook a step in this direction.
To this end, then, the chapter was primarily concerned with 
ascertaining the manner in which the total revenue of a given property 
may be expected to vary as bargaining power and location vary. In the 
first instance an average rent function was established. Data from the 
Wollongong CBD were utilised in parameter estimates. Once the total 
revenue function was created its behaviour was examined by varying the 
assumptions with regard to bargaining power and location. The usefulness 
of this will be seen when these results, and the results of the following 
chapter, are combined in Chapter nine and Chapter ten to examine the 
influence of bargaining power on land value determination and capital/ 
land substitution.
CHAPTER 8
THE VARIATION IN BUILDING REPLACEMENT COSTS
8.1 Introductory Statement
8.2 Development of Cost Function
8.3 Movement of Cost Function
8.4 Tests of the Hypotheses
8.5 Conclusion
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8.1 Introductory Statement
In order to be able to examine the manner in which site value may 
vary as bargaining power, or location (or other identifiable factors, 
if any, which are found relevant) vary, it is useful to be able to first 
examine the effects separately of such variation on each of revenue and 
cost. The previous chapter examined the revenue aspect. In this chapter 
we analyse variations in construction costs as bargaining power and 
location vary. In Chapter nine both sets of analysis will be combined.
Section 8.2 is concerned with the development of a cost function 
to be utilised in later manipulations. The literature on the variation 
in construction costs as the size of a project varies is relatively 
abundant. Use is made of this information to develop an abstract cost 
function. The function takes the form of a simple parabola whose 
vertex is displaced to the left of the cost/height origin.
Section 8.3 examines the manner in which this function behaves 
(variation in slope and height) as bargaining power and location vary.
It is suggested that variations in construction of size categories are 
reflected in slope variations whereas variations in location are reflected 
in variations in height of the function.
Section 8.4 is concerned with using available data to test hypotheses 
advanced in the previous sections. Due to the restricted quality of 
the data the hypothesis testing is somewhat limited. For instance, 
in testing the general slope of the cost function a simple quadratic 
model is utilised. In general these statistical tests support the 
hypotheses advanced.
2 6 7 .
8.2 Development of Cost Function
Since building cost is influenced by a large number of variables
it is difficult to describe a cost function which adequately explains
how costs vary with building height. The impact on cost of a height
increase will depend on the type, form and construction of the building.
For instance, it will depend on the range of the height increase and
whether the previous potential building height has been taken to its
structural limitations: "Beyond a certain number of storeys the
form of construction changes and costs usually rise. The change from
load bearing walls to framed construction is often introduced when
buildings exceed four storeys in height".^ If the previous potential
building height had not been taken to its structural limitations then the
addition of an extra floor would not necessitate structural alteration.
Thus the extra costs associated with increased height would depend only
on the labour, material and financial components involved. Beyond the
structural limitations, however, it could be necessary to change, for
instance, from load bearing brick to reinforced concrete or structural
steel. (Dunican has found that reinforced concrete is regarded as being
. . . 2
cheaper than structural steel for the mainframes of multi-storey buildings. 
Dunican found the saving to be 20 to 25 percent of the structural steel 
cost as opposed to the 10 to 20 percent saving suggested by Leon and Wajda).
1. Seeley, I. H. Building Economics, Macmillan, London, 1972, p. 30.
2. Dunican, P. "Structural Steelwork and Reinforced Concrete for Framed 
Buildings: Some Notes on Comparative Economics", The Chartered 
Surveyor, August, 1960.
3. Leon, G. and Wajda, R. L. "Economic Principles of Multi-storey 
Industralised Buildings", The Quantity Surveyor, Sept./Oct. and 
Nov./Dec., 1967.
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Apart from changing structural materials, increased height implies 
that the sub-structural components (foundations) will be required to 
bear an increasing load on a given area (assuming e does not change).
At some point the load bearing capacity of the soil will be insufficient 
and will thus necessitate a change from strip or pad foundations to 
piled foundations. (The point at which this occurs will depend on the 
geological sub-structure of the area). When this point has been reached 
there will be a significant increase in costsJ
Vertical transportation systems tend to become increasingly
expensive as building height increases. Costs increase sharply at the
2
height at which installation of an elevator becomes necessary but the 
cost impact may be distributed over a relatively large area. It has 
been suggested as a rule of thumb that "... one lift will adequately
3
serve approximately 25,000 net square feet of office area". As the 
quantity of floor space increases with height more lifts will become 
necessary thus creating a further sharp increase in costs. Furthermore, 
the taller the building then generally the faster the lift service 
required. Faster lifts imply higher costs. Table 8.1 shows the variation 
in lift speed, capacity requirements and costs as building height 
increases.
Apart from those components (above) which increase costs more than 
proportionately with height increases, there will be some components 
which increase costs directly with the quantity of floor space supplied 
(i.e. as height increases). For example, the cost of material components 
in wall, floor and ceiling finishes, electrical and plumbing fittings 
and so on . . . will depend directly on the quantity used. Air conditioning
1. Seeley, op.cit., p. 28.
2. Turvey, op.cit., p. 17.
3. George, W.A. "Cost Planning", The Building Economist, Vol. 12, No. 3.,
-------m t n  -  1 C  A  _________________
269.
COST OF LIFT INSTALLATION
TABLE 8.1
Application I m .
No. of 
Floors
Office Blocks 
Hotels etc. 
(Prestige)
High Speed
Gearless
(Traction)
20
Office Blocks, 
Hotels etc. 
(High Standard)
High Speed
Gearless
(Traction)
15
Office Blocks, 
Hotels etc. 
(Average 
Standard)
Mod Speed
Geared
(Traction)
10
Hospitals, 
Office Blocks 
(Average 
Standard)
Low Speed 
(Hydraulic)
6
Office Blocks, 
Residential 
(Average 
Standard)
Low Speed 
(Hydraulic) 3
Speed 
Ft per 
Min
No. of 
Pass­
engers
Instal­
lation 
Cost $
Cost per 
Extra 
Floor $
650 25 75,000 1,960
500 20 65,500 1,680
350 15 43,300 1,590
125 10 24,832 1,550
75 10 15,750 1,350
SOURCE: CORDELL'S BUILDING COST BOOK (1974) P. 52.
costs in multi-storey buildings, which use the high pressure ducted systems, 
are generally regarded as varying directly with the area serviced (although 
each plant has an optimum servicing area)J
One would expect labour costs to increase directly as height 
increased since employment would be for progressively longer periods 
(the author found that the mean time for building completion in 18 projects 
whose completion date lay in the period 1970-1976 was 35 days per storey - 
with a standard deviation of 6 days). However, a study by a United Nations 
Research Team found that labour costs per floor decreased (up to the
1. Cf. Newton, W. A. (ed.) Cordell's Building Cost Book and Estimating 
Guide, Cordell Newton Pty. Ltd., Sydney, June 1974, p. 51. *
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thirteenth floor after which costs increased for the final two floors due 
to finishing up processes) due to the learning process in carrying out 
repetitive tasksJ
There are further cost components which vary directly with the 
height of development. Since taller buildings have a longer gestation 
period the opportunity cost of funds invested in site acquisition will 
vary directly with the height of the project. Similarly, development 
finance is required in larger amounts and for longer periods as building 
height increases.
Finally, in overall development, there are a number of fixed 
charges such as site acquisition costs, architectural fees, building 
approval fees, and so on . . . which do not vary with intensity of develop­
ment.
These statements, then, suggest two broad features of the building 
cost function:
(i) over particular ranges of output (i.e. particular height increases 
if we assume a given quantity of floor space, e, per floor) some 
costs will show a relatively constant increase;
(ii) since some of the capital employed in a project is indivisible 
there will exist points of discontinuity in the cost function 
where costs increase more than proportionately to increases in 
height. This is shown in Figure 8.1.
1. European Economic Community Research Project, Effect of Repetition 
on Building Operations and Processes on Site, United Nations 
Publication, U.N. Number ST/E.C.E./H0U/14, New York, 1965, pp. 39-43.
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Figure 8.1
In the form represented by Figure 8.1, however, the building 
cost function is not amenable to abstract analysis. Suppose, now, that 
the sharp cost increases could be spread over a range of floors so that, 
although there were discontinuities (disproportionate increases in costs) 
at each floor level (height increase) the points, when joined together, 
took on the appearance of a smooth, continuous curve. This may be 
represented in a general fashion by a curve drawn through the midpoint 
of the continuous line segments in Figure 8.1. What this approach 
assumes, then, is that there is some form of compounding of costs as 
height increases. This is not an unrealistic assumption since a study 
by the Department of the Environment in Britain showed that as height 
increased above four storeys, building cost in office blocks increased 
fairly uniformly by about 2 percentJ
1. Seeley, op.cit., p. 30.
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It may be assumed, then, that there are essentially three broad 
cost components in a developer's total development cost function:
(i) those fixed costs associated with development.
(ii) those variable costs which increase directly with the level 
(height) of development.
(iii) those variable costs which compound in some manner with the 
level of development. In the case mentioned above^ the 
entire cost function would be represented by some exponential 
Tch = Aebh 8.1
where Tc^ = the total cost for a given level of development 
A = the cost of development up to the 4th storey 
h = the height (above the 4th storey) 
b = to be estimated 
e = 2.71828.
However, if it can be assumed that this factor of disproportionate increase 
in costs depends on the previous level of construction costs (as in 
Seeley's case above) then it is also possible to express total costs as 
some parabolic function of the level of development, with its vertex
p
displaced to the left of the cost/height origin (see Figure 8.4).
1. Ibid.
2. The conception of building cost as a quadratic function of height 
is not novel. Both Ferry, D. "The building and its Envelope",
The Chartered Surveyor, March, 1966, and Bathurst, P.E. "The 
Building and its Envelope", Correspondence in The Chartered Surveyor, 
June, 1966, have presented formulae for the optimum number of storeys 
in a building. The formula devised by Ferry was -
N1 2 = xf/2ws
where: N = optimum number of storeys (to be determined); x = roof 
unit cost/wall unit cost; f = total floor area; w = width of block; 
s = storey height. Bathurst produced the more complex formulation -
Footnote 2 continued from page 273. 273.
N2 f(R + F - U)/ 2wsc + 2sS + fskl2B
where: f = total area; w = width; s = storey height; k = strengthening 
factor of columns; c = unit cost of cladding; R = unit of roof (including 
beams); F = unit cost of ground floor slab; U = unit cost of upper floor 
slab (including beams); S = unit cost of staircase; L = unit cost of 
columns; B = floor area per column. Without further testing Singer, B. 
"Determining Optimum Development Intensity", The Appraisal Journal, July, 
1970, p. 44, hypothesised a quadratic relationship between cost and 
height. His formulation was -
c = 1 bgp + mg
where: c = development cost; 1 = land cost; g = number of gross square 
feet in building; b = basic unit construction cost for the building shell 
and systems; p = percentage increase in basic unit construction cost for 
each storey above ground level; f = average gross floor area per storey; 
m = the unit dollar amount of all development costs exclusive of land 
and basic building shell and systems.
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This displacement to the left takes place in order to be able to distinguish - 
at the ground floor level - those cost changes which cause the entire 
cost curve to shift vertically and those cost changes which cause a 
pivoting of the curve. Let us consider the problems which may arise if 
the vertex is not displaced to the left of the cost/height axis. A change 
in site acquisition costs will cause the entire curve to shift vertically 
up or down. This is shown in the following diagram, but the case is 
discussed more fully in association with Figure 8.7 below.
Figure 8.2
Clearly in this case, in terms of indicating the cost changes at 
the ground floor level, it will not make any difference whether the vertex 
of the parabola is displaced to the left of the cost/height origin or not.
Let us suppose, now, that there is an alteration in the size of 
the floor space constant, e per floor. For instance, suppose that there 
is a horizontal extension of building size. Now, since the extension is
horizontal rather than vertical, there will be no alteration (in terms of
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supportive strength) in basic sub-structural components. Thus there will 
not be a more than proportional increase in costs, which would be the 
case with a vertical extension calling for an alteration in structural 
foundations (we are here considering changes envisaged at the planning 
stage). In fact Seeley has suggested that". . . certain fixed costs 
such as the transportation, erection and dismantling of site buildings 
and compounds for storage of materials and components, temporary water 
supply arrangements and the provision of temporary roads, may not vary 
appreciably with an extension of the size of a job and will accordingly 
constitute a reduced proportion of total costs on a larger project"J 
Furthermore, if a given vertical transportation system has not reached 
its capacity limitations, then some cost advantage may accrue through 
increasing the horizontal scale of a building.
Now, based on our previous assumption that the disproportionate 
increase in construction costs as height increases depends in some manner 
on the previous level of construction costs, then this and the above 
argument necessarily imply that, with an increase in 0 , the rate of 
increase in total costs as height increases will decrease (i.e. marginal 
costs will decrease). This will be so since, at each and every floor 
level, a smaller building cost component is being subjected to the 
accelerated increase. Thus there will be an outward pivoting of the 
curve as shown in the following diagram (this is also further discussed 
in relation to Figure 8.5 and 8.6 below). As can be seen in this diagram, 
if the vertex is aligned with the cost/height axis then the diagram does
1. Seeley, op.cit., p. 21.
With vertical expansion it is supposed that the more than proportionate 
increase in costs will more than offset any decrease in per unit 
costs arising from the above factors.
2.
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not reflect cost changes, associated with an alteration in e ,  at the 
ground floor level. So that such cost changes at the ground floor can be 
demonstrated the vertex is displaced to the left of the cost/height 
origin.
In that case each aspect of development cost may be distinguished, for example
Figure 8.4
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Tc = Fc + Of + Cche + (e(h-l)) Pu (h-1) Pc 8.2
where Tc = total development cost
Fc = site acquisition costs plus other fixed changes. Site 
acquisition costs may be expected to be overwhelmingly 
the major fixed cost here.
Cc = constant costs per square foot of floor space 
h = the total quantity of floor space produced 
(h-1) = the quantity of floor space produced at the previous 
level of development
Pu = the per unit costs at the previous level of development
i i
i.e. (e(h-1))Pu = Tc-1 where Tc = Tc - Fc 
(h-l)Pc = the percentage of Tc-1 added to costs as height (h)
increases. For example, suppose the constant percentage, 
Pc, is 0.1%, then the costs associated with a 5 storey 
development would be Fc + Ccq plus 0.4% of the costs 
of a 4 storey development on the site.
8.3 Movement of Cost Function
Suppose the floor space constant, e, is allowed to increase.
How will this affect the cost function? Seeley points out that 
increasing the quantity of floor space on each floor will bring an over­
all reduction in per unit costs. Since production cost variations will 
have no effect on the fixed (site) cost component there will be a pivoting 
downwards on the axis as shown in Figure 8.5 (i.e. the parabola opens 
outwards at a faster rate).
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Here, although marginal costs are increasing in both cases, 
marginal cost will be greater in the first case, i.e.
3Tc-| 3T c 2 ’
3q > 3q 8.3
where, restating equation (6.18) in terms of q and differentiating 
we have
3Tc
3q
Cc + 2a.Pu.Pc _ 2P p
0
Now, hold e constant and ascertain the effect on the cost function 
if the developer decides to supply space to either the upper or lower 
size categories. If the decision was to supply space in the lower size 
categories then there would be some increase in production costs due to 
the extra labour and material costs of subdivision (partitions, facilities, 
accessways, etc). As suggested in an earlier chapter, there may also be
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some loss of floor space in each floor due to subdivision. This plus 
the cost of subdivision wouldresult in a higher per unit cost for the 
variable component. The fixed component would not alter so that the 
curve would pivot upwards slightly on its axis as shown in Figure 8.6. 
Since all preceding potential development intensities are more costly, 
marginal cost is greater in the lower size categories.
Figure 8.6
Here: aTc-j aTc« aTcn
----< -----< . . . < -----aq aq aq 8.4
where 1 , 2 .  . . n represents decreasing size categories.
In considering the variation of development costs as distance 
from the PLV site increases the analysis is simplified by assuming 
(i) a uniform geological sub-structure throughout the central 
city.
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(ii) a constantly sized site as distance from the PLV increases 
(if a constant proportion of site is covered by the building 
then e is also constant).
Land value theory holds that, in these circumstances, the value of the 
site will decrease with distance from the PLV site (cf. Chapter one above). 
Therefore as distance from the PLV site increases the entire cost curve 
will be shifted downwards as shown in Figure 8.7. Marginal costs will 
be the same in each case since construction costs will be unaffected by 
location within the CBd J
Figure 8.7
i.e. aTc aTc2 aTcn 8.5
where 1, 2 
PLV site.
3q aq aq
. . . n represents locations increasingly distant from the
1. Although interest is being lost on a smaller quantity of funds 
required for site acquisition the difference in slope may be 
expected to be negligible.
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As the size of the site varies (and hence as e varies) the curve may 
move up or down. (Variation in size of site is given further consideration 
in Chapter ten).
8.4 Tests of the Hypotheses
Cost and other data were obtained for 23 projects whose primary 
structural material was reinforced concrete, which was located in Sydney 
and which ranged from 4 to 31 storeys. Less useful information on 
another 13 projects was obtained from published materialJ The published 
data had projects whose completion data ranged from 1960 to 1966 whereas 
the data collected by the author had completion dates ranging from 
1970 to 1976. Although a deflator was used in an attempt to make the 
data comparable the data were still far from satisfactory since there 
was no way of taking account of differences in architectural design and 
differences in structural materials (the construction material in the 
published data was unknown).
Nonlinear regression analyses were carried out on the data. The 
results are summarised in Table 8.2. Generally the data were available 
only in the form of costs per square foot for a particular building 
height. Therefore the hypothesis on the precise form of the compounding 
factor could not be tested. The analyses were carried out using a simple 
quadratic model of the form
Tc = dh^ + jh + o 8.6
where d, j and o are parameters to be estimated.
1. Archer, R.W. "Market Factors in the Redevelopment of the Central 
Business Area of Sydney, 1957-1966", in Troy, P.N. (ed.) Urban 
Redevelopment in Australia, Urban Research Unit, ANU Canberra, 1967. 
Some of the projects in this data did not have the floor space 
completely specified, these were excluded as was the one project whose 
completion date fell prior to 1960. A major problem with both sets 
of data was that architectural design was unknown. A further problem 
with the published data was that the structural material was 
unknown.
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In view of the unrefined state of the data the explanation provided 
by the quadratic model was generally quite good. In equation 1 (Table 
8.2) when there were 36 observations the quadratic model "explained"
58 percent of the variation in the building cost data, and the regression 
was significant at the .01 level. Unfortunately the coefficients were
TABLE 8.2
COST VARIATION
Eqn. No. R2 F N Intercept h-term
?
h-term
1 0.58 22.65 36 17.70 +0.58 +0.02
(Se=1.01) (Se=0.03)
2 0.57 23.41 36 12.47 +1.34
(Se=0.28)
3 0.59 23.82 36 17.37 +1.36 -O.OOlS(S-term)
(Se=0.27) (Se=0.0001)
4 0.72 25.31 23 22.95 -0.41 +0.053
(Se=1.06) (Se=0.03)
5 0.97 29.89 5 22.02 -0.9 +0.09
(Se=1.92) (Se=5.81)
6 0.98 47.19 5 68.13 -5.45 +0.169
(Se=2.09) (Se=0.05)
7 0.97 28.65 5 13.33 +0.73 -0.007
(Se=0.22) (Se=0.004)
not quite as satisfactory . Only the intercept coefficient was significant
at the .05 level
2
. Although the hypothesis that the coefficient in the h
term does not differ significantly from zero cannot be rejected at the
.05 level , this does not necessarily imply that the hypothsis should be
accepted. However it was tempting to test a two variable linear model 
the results of which are shown in Equation 2. Here, although the 
regression was significant at the .01 level and both of the coefficients 
were significant at the .01 level, the explained variation was reduced 
by 1 percent. The rather good results with a linear regression may be due
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to an insufficiently wide range being available in the independent 
variable. Table 8.3 shows the distribution of project heights in the 
sample. Here it may be observed that more than half of the projects 
were between 10 and 20 storeys in height, while about 80 percent of the 
projects were between 10 and 25 storeys in height.
TABLE 8.3
Number of Storeys Relative Frequency Cumulative Frequency
< 10 .08 .08
10 < 15 .28 .36
15 < 20 .25 .61
20 < 25 .25 .86
25 < 30 .11 .97
> 30 .03 1.00 '
Amongst the factors affecting the variation in cost it was previously 
suggested that the quantity of floor space per floor, e, would be 
important. A brief test of this hypothesis was carried out using the 
36 observations (unfortunately net floor space had to be used since 
gross floor space was not available in every case) in a 3 variable 
linear model. The results are shown in Equation 3 (Table 8.2). Here 
it may be seen that the coefficient of determination increased from .57 
to .59. The size coefficient was significant at the .10 level.
The 23 projects from which data were extracted for Equation 4 
were all constructed with reinforced concrete. It is not known whether 
it was this or the fact that 14 of the 23 observations were supplied by 
3 developer/architects (hence minimising differences in estimating 
techniques), but the results were remarkably better than in the larger 
sample case (one suspects that it was some combination of both factors).
284
The regression was, once again, significant at the .01 level but the 
variation attributable to the regression increased to 72 percent of 
the total variation. The coefficients of the intercept and squared 
terms were significant at the ,05 level, but the coefficient of the 
linear term was not significant.
For equations 5 and 6 the data were in a more refined state, that 
is, each set of observations was obtained from a single developer. 
Unfortunately the number of observations is too small to permit any 
kind of generalisation. Nevertheless it is interesting to note the 
vast improvement in explained variation in each case. In equation 5 
the project height ranged from 8 to 24 floors (the levels were, in 
fact, 8 , 14, 17, 23 and 24 floors) while in equation 6 the range was 
from 11 to 31 floors (11, 12, 13, 26, 31). In both cases more than 
96 percent of the cost variation was explained by the quadratic model. 
In equation 6 all of the coefficients were significant at the .05 level 
In equation 5 the coefficients of the intercept and squared terms were 
significant at the .10 level (but the coefficient of the linear term 
was not significant).
A final set of observations was obtained from Cordell's Building 
and Estimating Guide. A regression analysis (Equation 7) of this 
data showed that the axis of the parabola was parallel to the height 
axis so that building costs per square foot were increasing at a 
decreasing rate as building height increased. This result directly
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contradicts the results previously established.^
8.4 Conclusion
This chapter set out to develop a building cost function which 
could be utilised in the following chapter to analyse the influence of 
bargaining power and locational variations on site value. A hypothetical 
building cost function was developed using information from the literature. 
For analytical purposes the cost function was conceived of as a smooth 
parabolic curve. The behaviour of this function under differing 
assumptions of supplying space in various size categories and at various 
locations was then considered. It was suggested that the height of 
the function would depend on site acquisition costs and the slope of 
the function would depend on the size category supplied. The final 
part of the discussion was concerned with testing the hypotheses put 
forward in the first two sections. The tests were somewhat restricted 
due to the relatively reduced quality of the information available.
For instance information as to the precise method of compounding costs 
was not available. A simple quadratic model was therefore utilised to 
test for curve structure and the statistical tests confirmed the hypothesis­
ed shape of the cost function. In general the empirical analysis of 
section 8.3 tended to support the hypotheses advanced in the initial 
sections.
1. The Cordell data provides a guide for feasibility studies and for 
which some 'standard' design and finish is adopted. The 'Guide' 
provides cost estimates for particular ranges of building height.
The data for equation 7 was extracted by taking the median height 
between the previous maximum height and the new maximum height and 
applying the standard cost. The results were substantially the same 
when the maximum height in each category was applied. (Cf. Newton, 
op.cit., p. 44). In equation 7 the regression was significant at the 
.01 level as were the intercept and linear coefficients. The coefficient 
of the squared term was significant at the .10 level. The writer 
corresponded with Cordell and Newton noting the conflicting results. 
Eighteen months later a reply has yet to be received. The writer can 
offer no explanation for the contradictory results, but the results 
suggest that, with large building heights, there may tend to be 
considerable differences between actual costs and estimated costs if 
use is made of 'Cordell's Guide'.
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9.1 Introductory Statement
This chapter synthesises the many strands of analysis in chapters 
six through eight in order to answer one of the basic problems of the 
current piece of research viz. that of land value determination in the 
central business district, or, more specifically within areas of similar 
locational desire in the CBD. The analysis is considered in five parts.
The basis of the entire discussion is presented in section 9.2 which 
considers the concept of a normal (profit maximising) level of develop­
ment and the manner in which this implies a maximum site value for a 
given use.
Throughout Part III the discussion has been concentrated on the 
manner in which bargaining power variation can alter the revenue and 
cost functions. In section 9.3 these analyses are combined to ascertain 
the manner in which maximum site value will vary as bargaining between 
landlord and tenant varies. The abstract analysis unfolds some interesting 
results which, at least superficially, would appear to be unrelated to 
bargaining power as it is defined here. For instance, one implication of 
the analysis is that if upper size category landlords have a relatively 
small degree of bargaining power, then the central business district will 
have a relatively low sky profile (that is, low by comparison with the 
profile that would exist in the absence of the 'abnormality').
Section 9.4 considers two important variables within the analytical 
framework viz. vacancy rates and location (not within an SLD area, but 
in SLD areas of varying distance from the PLV site). It is suggested 
that an equal increase in vacancy rates across the board will decrease land 
value but will leave the normal level of development (the profit
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maximising level of capital/land substitution) unchanged. As an aside 
a diagrammatic demonstration of the effect of variations of the vacancy 
rate between upper and lower floors is undertaken. This indicates that 
(a) an increase in upper floor vacancies implies a decrease in site 
value and a decrease in the optimum level of capital/land substitution 
while (b) an increase in lower floor vacancies also implies a decrease 
in site value, but it implies an increase in the optimum level of 
development (under the assumptions of the model).
The discussion in this section also indicates that, in conformity 
with conventional land value theory, site value will decrease as distance 
from the PLV site increases. The discussion also suggests that (in a 
given period) there will be a falling sky profile towards the periphery 
of the CBD.
In Section 9.5 a discussion is undertaken on the alternative 
proposition that per unit rents increase with height above ground floor 
level. With respect to the site value function it is suggested that site 
value varies with output in much the same manner as previously (that is, 
with respect to the proposition that rents decrease with height above 
ground floor). Similarly it is argued that the results pertaining to 
bargaining power and vacancy rates remain as previously established.
With respect to location and site value it is suggested that, if there is 
a decline in the relative desire for upper floor location as distance 
from the PLV site increases, then land values and the sky profile will 
fall towards the periphery.
The final section returns to a problem first raised in Chapter three. 
In that chapter it was shown that, in the Wollongong CBD, the relationship 
between site value and variation in size of site may be positive,
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negative, or there may be no relationship. This was shown not to agree 
with 'conventional' land value theory. However, using the model 
developed throughout the thesis it is demonstrated that it is possible 
to have a positive, a negative, or no relationship between per unit 
value and size of site.
9.2 Maximum Site Value
Associated with every 'highest and best' use, or combination of 
uses, there will, of course, be a highest and best, or normal* (optimum) level 
of development. This highest and best level of development will 
produce the maximum site value for a given use.
For the moment assume that the property market is "perfect".
Amongst other things this supposes perfect knowledge and equal bargain­
ing power (i.e. no one landlord, or group of landlords, or tenant, or 
group of tenants may influence price). In that situation a landlord/ 
developer may be expected to make normal profits. Elementary economic 
theory suggests that the highest and best level of development occurs 
where marginal revenue and marginal cost are equated, that is where
3cR = 3Tc g i
3q ~ 3q *
and at this point, under these conditions, the revenue and cost curves 
will be tangential as shown in the following diagram.
1. Normal in the sense that it is a profit maximising level of
development and profit maximising behavour is taken as the norm.
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In this particular situation site value may be simply equated with site 
acquisition costs. These acquisition costs are fixed irrespective of 
the site development.
On the other hand site value may vary with the level of development.
In effect this suggests that site acquisition costs may be greater than, 
equal to, or less than site value. To better understand this position 
relax the assumption of a "perfect" market and suppose that the seller 
(of a site) is not fully apprised of the facts on the development potential 
of the site. To take an extreme case suppose that the seller believes 
that a one storey retail establishment represents the best use of the 
site, whereas the highest and best use is in fact represented by a ten 
storey mixed use development. If the seller values the site according 
to his erroneous belief he will be selling the site 'cheaply'.
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$cR,
If the developer is fully aware of the development potential, then this 
will lead to a situation in which development costs will be less than 
potential capitalised revenue over some range of development intensities 
(output), and the developer will be capable of making supernormal 
profits. In effect site value will be here equated with site acquisition 
costs plus the difference between capitalised revenue and costsJ In 
that case, if site acquisition costs are excluded from the development 
cost function, site value may be written as
Sv = cR - (Tc - Fc)
k f e  + £  - FC - Ccq - + 2 PC Pu q
- e Pc Pu + Fc 9.2
T c f c -  + T c "  Ccq ' £ L y L^  + 2  Pc Pu q - 0 Pc Pu
This may be shown graphically as follows (Figure 9.2):
Figure 9.2
1. Normal in the sense that it is a profit maximising level of
development and profit maximising behaviour is taken as the norm.
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Thus, site value is here equated with site acquisition costs plus 
those supernormal profits which have been created by one party's superior 
knowledge of the site's development potential. Essentially such 
supernormal profit is an income transfer between the developer and the 
existing landownerJ
From Equation 9.2 it may be said that site value (Sv) is some 
quadratic function of q. The change in site value with respect to the 
level of development may be written as:
aSv _
aq ‘
$e2a 
(q + 0a
Cc - ^-p-c- P-u- £  + 2 Pc Pu
e
9.3
Site value rises to some maximum since the second derivative
32Sv _ -2362a o _ 2 Pc Pu
~ ic(q + 0 a; ’ 0 9.4
is negative. Looking at Equation 9.2 it may be seen that when q is 
very small, say close to -a0 but >-a0 (e.g. at ground floor level) Sv 
is very small. As height increases so also does site value. However 
as q becomes very large Sv takes on smaller and smaller values. The 
general shape of this curve may be shown as in Figure 9.3. The level 
of development at which maximum site value is obtained (qmax^ vmax) may 
be ascertained by setting
0aq
from which we have
_L_ ( 39 a o +
ic '(q + 0a; '
Cc  +  2 P u e P- c-~ a . - 2 Pu Pc 9.5
1. Dr. Brian Bentick enabled the elimination of superfluous variables 
in the original analysis by bringing this point to the writer's 
attention.
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Figure 9.3
and solving for q. In its present form Equation 9.5 is a cubic
equation and may be solved either by Newton's method^ or by trigono-
2
metric substitution.
It is interesting to note the manner in which site value varies
with development. At any point up to (qmax’Svmax) the site is being
underutilised - is not being put to its highest and best use - and
hence the maximum value is not being extracted from the site. At any
point beyond (qmav>Svm_v) the site is overdeveloped and part of the 
max max
income which should be attributable to the land is being utilised in 
the servicing of the building. 12
1. Cf. Purcell, E. J. Calculus with Analytic Geometry, Appleton 
- Century - Crofts, New York, 1965, pp. 161-163.
2. Cf. Birkhoff, G. and Maclane, S. A Survey of Modern Algebra, 
Macmillan, New York, 1965, pp. 90-91.
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9.3 Bargaining Power and Site Value
Now, in what manner may site value vary as bargaining power varies? 
Suppose that a lower modal distribution (LMD) case prevails so that 
tenants in the upper categories enjoy a relatively greater bargaining 
power. Whether site value increases or decreases as development takes 
place in the larger size categories will depend on the degree of 
bargaining power and therefore on the relative movements of the cost 
and revenue curves. If the lower size category (LSC) landlords tend 
to be in a very strong bargaining position relative to their upper 
size category (USC) counterparts then the relative movement will tend 
to be greater in the revenue curve so that site value will tend to decrease 
as size category increases. This is shown in the following diagram.
Figure 9.4
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Figure 9.4
Suppose in Figure 9.4 that Sv-| represents a maximum site value position 
given costs Tc-j and revenue cR-j i.e.
acR-, aTc,
= a t v Svi
As the size category increases to some size 2 marginal revenue will be 
greater than marginal cost at q-j,Sv-j i.e.
acR2 aïc2
—-  > ----
aq aq
at q-,,Sv1
which necessarily implies a move to some point q2 ,Sv2 where marginal 
revenue and cost are again equated. Now, since (cR-j - Tc-j) > (cR^ - Tc2 )
and 3Tc1 3Tc2 
aq > aq
this implies that the point (q2 ,Sv2 ) will be lower and to the right of
the point (q-j ,Sv-j ).
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Diagrams (a) and (b) show that Sv-j > Sv£ while diagram (c) shows 
that q2 > q-j. The marginal cost/marginal revenue diagrams for Figures
9.5 and 9.6 are similar to that for Figure 9.4. This is so since MR 
does note change with changes in size category (see Chapter six above) 
while MC changes in the same direction on each occasion.
Let us consider an implication of this result. In effect it means 
that, if tenants in the upper size categories have a relatively large 
degree of bargaining power then the central business district sky profile 
will be relatively low. Consider why this may be the case. Suppose the 
developer is faced with a decision of whether to supply space in the 
upper or the lower size categories under conditions of a high degree 
of tenant bargaining power in the upper size categories. It was shown 
in association with Figure 9.4 that, to supply floor space in the upper 
size categories (where tenants have the bargaining strength) the 
developer would have to build tall (i.e. achieve a more intense develop­
ment of a given site than would be the case if he supplied space in the 
lower size categories - where landlords hold the balance of bargaining 
power) in order to attain profit maximising output. It was shown in 
association with Figure 9.4 that if the developer does supply space in the 
larger size categories (under the assumed conditions) he will be 
sacrificing some of the excess profits which he would be capable of 
obtaining if development takes place in the lower size categories 
(since cR-j - Tc^ < CR2 - TC2 ). If we assume that the developer is a 
profit maximiser, then he will supply space in the lower size categories 
rather than the upper size categories - implying a relatively low sky 
profile.
On the other hand, if there is a greater relative movement in 
the cost curve as development takes place in larger size categories 
(which may occur, for example, if there is a lesser degree of tenant 
bargaining power in the upper size categories than that assumed above), 
then site value will increase. Such a case is shown in Figure 9.5.
Here since (cR-| - Tc-j) < (cR2 - Tc2 ) and
3Tc-| aTc2 
9q > a'q
2 9 7 .
Figure 9.5
the point (q2>Sv2 ) will be higher and to the right (q-j ,Sv-j). Under 
these conditions the central business district will have a relatively 
high sky profile.
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There will also tend to be a relatively high sky profile in the 
central business district if USC landlords have relatively greater 
bargaining power than their LSC counterparts. This is shown in 
Figure 9.6. Here since (cR-j - Tc-j) < (cR^ - Tc2) and
aTc-j 3Tc2 
3q > 3q
the point (q2 ,Sv2) will be to the right and higher than the point 
(q-j ,Sv-j). Thus as development takes place in higher size categories 
site value increases.
Figure 9.6
It should be noted that the particular sky profile (whether high 
or low) will continue only as long as the assumed conditions continue - 
and this will not be for an indefinite period. Rather what will tend 
to happen is that excess supply will emerge in size categories different 
to those in which it previously existed - changing the supply distribution,
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the price structure (and consequently the demand distribution) and hence 
the relative bargaining power of landlord/tenant. From the new bargain­
ing power structure may emerge a different sky profile. What the 
analysis is therefore suggesting is that, from each period of a given 
landlord/tenant bargaining power structure, will emerge a particular 
building height, or range of building heights (ceteris paribus) associated 
with a normal (i.e. profit maximising) intensity of development.^
In subsequent periods the bargaining power structure may again alter,
thus altering the normal development intensity. Hence as time proceeds
2
the central business district may take on a very varied sky profile.
9.4 Vacancy Rates, Location and Site Value
Now, suppose there is a general increase in the vacancy rate.
Such a case is shown in the following diagram:
Figure 9.7
1. To test the hypothesis being advanced here would require data over
a very much longer period than that which was available for Wollongong.
2. This discussion presupposes that the developer will aim at a normal 
intensity of development rather than a maximum intensity of development. 
(By maximum here is meant the maximum site development allowed within 
the Town Plan Building Code). This assumption does not always hold.
300.
Since cR-| > cR2 but Tc is unchanged this implies that (cR-j - Tc) >
(cR2 - Tc) so that Sv2 < Sv-j. Also since
acR-j 8cR2 3Tc
~~3q 3q 3cf
this implies that the point (q-|,Sv2) will be directly beneath the point 
(q-j,Sv-j). Therefore under these conditions a general increase in the 
vacancy rate will reduce land values but will leave the normal level 
of development unchanged. The site value decrease may be revealed in 
either a decrease in the land cost element of redevelopment, or a 
decrease in excess profits, or both. (An increase in the general 
vacancy rate may occur in a situation where the existence of supernormal 
profits has encouraged a large number of firms to enter the redevelopment 
industry. The resulting excess supply tends to reduce rents and one of 
the consequences may be a departure of some firms from the industry.
This is discussed more fully in Chapter eleven below).
A completely expected result ensues when the vacancy rate on the 
upper floors increases relative to that on the lower floors (shown in 
Figure 9.8). Here (cR-j - Tc) > (cR2 - Tc) therefore Sv2 < Sv-j.
However since
3R2 3 R-j
3q < 3q
this implies that MR < MC at the point (q-j,Sv2) and equilibrium will 
now be attained at some value of q which is less than q-j. Therefore 
this new equilibrium point (q2 ,Sv2) will be lower and to the left of 
(q1 ,Sv1). Thus if there is a relatively greater decline in the occup­
ancy rate on the upper floors the site va/lue will decline and the 
normal level of capital/land substitution will decrease.
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Figure 9.8
On the other hand, if the vacancy rate on the lower floors increases 
relative to that on the upper floors a very interesting result, in terms 
of the present model, follows. This is shown in the following diagram:
Figure 9.9
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Here since (cR^ - Tc) < (cR-j - Tc) it implies that SV2 < Sv-j and since
3c R2 9c R*j
9q > 9 q
it implies that q2 > q-j. Therefore the point ( q2 >Sv2 ) will be lower 
and to the right of the point (q-j,Sv-j). That is, although land value is 
reduced if there is a relatively greater increase in lower floor than 
in upper floor vacancies, equilibrium is at a much higher level of 
capital/land substitution. Under these conditions it is likely that 
very little development will take place since the entrepreneur will have 
a lower turnover of his capital due to the longer gestation period with 
a larger project, while there is a smaller incentive to develop. This 
rather strange result is worth considering a little further. The only 
way the supply of floor space on the upper floors can be increased is by 
increasing the supply of lower floor space. However, this aggravates 
the excess supply condition existing on the lower floors, depressing 
profits and land values even further. Should this type of situation 
develop (i.e. excess supply on the lower floors) then very little 
development in the aggregate will take place due to reduced profit 
(losses may, in fact, develop)Nincentives. The model itself simply 
suggests that, if development should take place under the hypothesised 
conditions, then that particular developer, if he wishes to maximise 
profits, will need to utilise the site more intensively.^
1. The notion of relative and absolute vacancies was disucssed in 
Chapter six above (see p. 175fn.2 ). There it was suggested that 
the model required rélati ve vacancies (for comparative purposes) in 
order to be operable. That is, vacancies had to be 'standardised' in 
order to assess the relative 'strength' of upper and lower size 
category landlords. However, with respect to compariso ns between 
floors in the same building (assuming size category is constant) such as 
'standardising' procedure is not required. That is, absolute 
vacancies may be utilised here if desired. However, for consistency 
it is perhaps better to pursue the analysis utilising relative 
vacancies since the results will not be affected.
Using this model, other things being equal, it may be seen that 
site value will decrease as distance from the PLV site increases. This 
is shown in Figure 9.10 (where Tc reflects development costs exclusive 
of site acquisition costs). Here since (cR-j - Tc) > (cR^ - Tc) and
acR-j acR2 
aq > aq
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Figure 9.10
then the point (q2 ,Sv2 ) lies below and to the left of the point (q-j,Sv-j). 
Thus site values will decrease, and there will be a falling sky profile 
as distance from the centre increases, which is consistent with con-
ventional land value theory.
If the capitalisation rate increases there will be a decrease in 
maximum site value. This is shown in Figure 9.11. Here since 
(cR-j - Tc) > (c R2 - Tc) this implies Sv-j > Sv2 and since
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acR-j acR̂
~ T q  5q~
Figure 9.11
this implies q is unchanged. Therefore the point (q-j,Sv2 ) will be 
immediately beneath the point (q-j ,Sv-j). Thus site value will decrease 
but the normal intensity of site utilisation will remain unchanged.
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9*5 The Alternative Proposition on Rent Variation and its Effect on 
Site Value.
Consider the alternative proposition that per unit rents increase 
with height above ground floor level. In this case how will site values 
vary as bargaining power, vacancy rates and location vary? First 
consider the variation in site value as output (floor space production) 
varies on a given site. If it is assumed that initially (up to some 
given height) the slope of the revenue function is greater than that 
of the cost function then it may be shown that site value varies with 
output in much the same manner as previously. This is shown diagrammatical^ 
in the following figure:
Figure 9.12
In Figure 9.12 
cR' = 3 1 egic(q + 0a1)
9.6
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and maintaining the condition that
Tc remains defined as before. 
Initially
3cR‘ 3Tc 
3q > 3q
but after some point q, since
3cR‘
3q
approaches x
~ ~  will be greater than -— 7- dq dq
Once again maximum site value is at some point (q,Sv) where
3cR‘ = 3ÏC 
3q “ 3q
Now, if the LSC landlords are in a relatively better bargaining 
position than USC landlords the effect on site value of a developer 
supplying floor space in the larger size categories will once again 
depend on the relative movement of the cost and revenue curves. 
Suppose the relative movement is greater in the revenue curve. The 
effect is shown in the following diagram:
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Figure 9.13
Here (cR̂  - Tc-j) > (cR2 - Tc2) therefore Sv-j > Sv2. Furthermore 
3cR-j aTc2
— r--  > at Qi9q 3q H1
which implies a move to some q which is greater than q-j. Therefore the 
point (q2 ,Sv2) will be lower and to the right of (q^Sv-j). This result 
is precisely that established for the case where per unit rents decrease 
as height above ground floor increases. In a similar manner it may be 
demonstrated that the remaining results relating to bargaining power and 
vacancy rates also hold in the current situation.
In what manner will site value and development intensity vary 
as distance from the PLV site increases? If it is assumed that there is 
no alteration in relative locational desire between lower and upper floors 
then site values will decrease but the sky profile will remain unchanged 
as distance from the PLV increases. This is shown in the following 
diagram:
Figure 9.14
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Here since (cR‘ - Tc) < (cR‘ - Tc)
and 3cRl = 9cR2 
aq “ 3q
the point (q^*Sv^) is immediately beneath (q-|,Sv^)* However, since it 
is unlikely that any city profile will conform to this prediction it 
appears that the assumption of no alteration in relative locational 
desires between ground and upper floors is untenable.
Suppose there is a decrease in the relative desire for upper floor 
location as distance from the PLV site increases. This case is shown in 
the following diagram:
Figure 9.15 309.
Here since (cR£ - Tc) < (cR-j - Tc)
and 3cR2 3cR1 
9q < 3q
the point (q2 ,$V2 ) is below and to die left of the point (q^Sv-j). Thus 
in this situation land values and the sky profile will fall as distance 
from the PLV site increases.
An increase in the capitalisation rate will decrease site value 
but will leave the optimum output (floor space production) level 
unchanged. This is shown in the following diagram:
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Figure 9.16
In Figure 9.16 since (cR2 - Tc) < (cR-j - Tc) this implies Sv2 < Sv-j 
and since
3cRj _ 3cR2 . bcR 1 
3q “ 3q “ ‘ ’ ' 3q
this implies that q is unchanged. Therefore the point (q-j »Sv-j) will 
be directly above the point (q2 ,Sv2 ). .
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9.6 Site value and the Variation in Size of Site.
In Chapter three it was shown that, for Wollongong, the relation­
ship between value and the size of site may be negative, or there may 
be no relationship, or there may be a positive relationship. This 
result, it was pointed out, tended not to agree with established theory. 
Let us now consider whether these relationships are possible within the 
framework of the present model.
Perhaps the most practicable approach to the discussion is to 
consider a variety of situations. Let us continue to assume complete 
site cover (so that any parking requirements are met under shelter)J 
and a lower modal distribution. Now, if there is complete site cover 
then, as a general rule, the larger the lot size the greater will
2
be the cost of supplying floor space in the smaller size categories.
That is, the larger the lot size the greater will be the number of 
subdivisions required to produce floor space in a given size category, 
and thus the greater will be the upward pivot of the cost curve as space 
is supplied in the smaller size categories.
Now, suppose the site area - as reflected in the floor space 
constant, e - is greater than that size category which produces the 
maximum rent. Suppose, however, that e is less than 100 percent greater 
than the size category which produces the maximum rent. Now, any sub­
division of e can produce, at most, 1 maximum rent producing category, 
and with an equal subdivision no maximum rent producing categories will
1. For large developments, if allowable, this may be the most rational 
long term decision.
2. See Chapter eight above.
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emerge. In this situation, if the relative movement in the cost curve 
is greater than the relative movement in the revenue curve the site 
value will decrease. This is shown in the following diagram:
Figure 9.17
Here since (cR-j - Tc-j) > (cR2 - Tc
and ^ 2_ ^ 2
.3q * 3q
g q2 q i q
)
at (q-j »Sv-j )
this implies that, if floor space is to be produced in the smaller size 
categories on this lot, then any development will take place at some 
point (q2 ,Sv2 )̂  which is below and to the left of (q^Sv-j). Obviously 
then, in this situation there is no incentive to produce floor space 
in the smaller size categories.
1. As suggested earlier in the chapter, the intensity of development 
does not refer strictly to the quantity of floor space, but to the 
floor space in relation to the site area. Thus, for example, a 
small site area may have a greater intensity of development than a 
larger one, but may still have a smaller absolute quantity of 
floor space.
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Compare the site area (0) which, if developed just caters for
the maximum rent producing size category, with the larger site area (L)
discussed above. On 0 the per unit construction costs may be greater 
than on l J  On 0, however, the revenue function (expressed on a per
unit basis) will be higher than on L. If (c Rq - TCq ) > (cR^ - TcL)
the per unit site value associated with site 0 will be greater than that 
associated with site L. Hence, in this situation, there will be a 
negative relationship between per unit site value and size of site.
Now, suppose that two relatively small adjacent lots differ in 
size by 100 percent. On the smaller lot the site area is equivalent 
to the floor space size category obtaining the maximum per unit rent.
On the other lot, in order to obtain the maximum per unit rent, all 
that is required is one subdivision. If, with this subdivision, the 
upward movement in the cost curve is such that the per unit cost on each 
site is equated, then the per unit value of the two sites will be equated
(since, by definition, the per unit revenue curves will be equated),
2
even although the sites differ in size by 100 percent. This is shown 
in Figure 9.18. Here (cR-j - Tc*j) - (cR2 - Tc2 )
but *ch  , 3cR2
aq aq
at q-|
so that development on the larger block takes place at a lesser intensity 
if floor space is supplied in the smaller size categories. However 
the per unit site value does not vary with the size of the site.
1. See Chapter eight above.
2. The difference of 100 percent was only chosen by way of example.
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As a final example suppose, once again, that two adjacent lots 
differ in size by 100 percent. Suppose the maximum rent producing 
floor space size category requires an increase of 100 percent in the 
size category obtainable on the smaller lot (that is, inthis situation 
it is not possible to have the maximum rent producing size category on 
the smaller lot). Since the larger site permits development so as to 
maximise per unit rents (and since per unit costs may be lower) the 
larger site will possess the larger per unit value. That is, in this 
situation there will be a positive relationship between value and size 
of site.
Figure 9.18
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Therefore, using the model developed in the previous chapters, it 
may be observed that it is possible to have a positive, negative or 
no relationship between per unit value and size of site. As implied in 
the above examples, given information on such variables as revenue, 
costs, and the relative distributions of the supply of, and demand for, 
floor space it is possible to specify the relationship between value and 
size of siteJ
9.7 Conclusion
The analysis in this chapter has shown that the intensity of 
utilisation and the site value will depend on the shape and height of 
the revenue and cost curves. This discussion is carried further in the 
next chapter. There the model is utilised in considering the problem 
of whether land value determines intensity of utilisation, or whether 
it is the other way round. The problem is shown to be one of a 'micro' 
vs a 'macro' approach. In the meantime let us list some of the conclusions 
of the present chapter:
(i) The normal (profit maximising) intensity of site utilisation will 
occur when marginal revenue and cost are equated. If this 
condition does not hold the site will either be under-or 
over-developed.
1. Note that the data on land values was obtained from properties with 
existing buildings. The determination of actual site value would 
therefore, have depended on the existing rentals. That is, site 
value determination would have been based on the assumption that the 
same rental (appropriately adjusted for depreciation and obsolescence 
discussed in Chapter eleven) would be obtained with a new building. 
However, the developer may decide to supply floor space in different 
size categories to those currently existing so that the site value 
after redevelopment may differ from that immediately before re­
development if such a decision is taken (other reasons why value may 
differ are discussed in Chapter eleven). Clearly, the particular 
market situation, as well as the location and topographical factors, 
needs to be taken into consideration.
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(ii) If the upper size category tenants have a relatively high 
degree of bargaining power the CBD sky profile will be 
relatively low, and vice versa. Since the bargaining power 
structure may be expected to change through time so, also,will 
the normal (profit maximising) sky profile. Therefore at any 
given moment of time the CBD sky profile may be expected to be 
highly varied reflecting, inter alia, different barganing 
power ‘periods'.
(iii) An equal variation in vacancy rates throughout all size
categories will leave the normal intensity of site utilisation 
unchanged but will cause land values to vary.
(iv) Variations in vacancy rates between upper and lower floors will 
alter both site values and normal intensity of utilisation.
(v) Within the structure of the model, ceteris paribus, there
will tend to be a falling sky profile towards the periphery of 
the CBD.
(vi) Variations in the capitalisation rate will cause both site 
values and normal development intensity to vary.
(vii) Variation 1n value as size of site varies depends on the landlord/ 
tenant bargaining power structure.
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CHAPTER 10
CAPITAL/LAND SUBSTITUTION
10.1 Introductory Statement
10.2 The Problem of Land Values and Intensity of 
Utilisation
10.3 The Interaction Between Capital/Land Substitution 
and Land Values
10.4 Conclusion
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10.1 Introductory Statement
This chapter completes the analysis of Part III. The discussion in 
section 10.2 concerns an apparent controversy on whether land value is 
determined or determining with respect to intensity of utilisation.
It is suggested that the controversy may, in effect, be due to a 'micro1 
and a 'macro' view of the problem. From the standpoint of the 
individual firm, concerned with the problem of building expansion to 
house a growing business, it may appear that land value determines 
intensity of site utilisation i.e. capital/land substitution. However 
it was suggested in previous chapters that the market at large (the 
market for floor space in the CBD and costs in the building industry 
generally) will suggest an 'appropriate' (i.e. normal) intensity of 
utilisation and from this will emerge a maximum land value. Section
10.2 considers the manner in which these two notions may be reconciled. 
There is a feedback involved between these 'macro' and 'micro' views in 
the sense that an alteration in site value as determined by some variation 
in the normal capital/land substitution ratio will affect the building 
decision of the individual which, in the aggregate, will affect the normal 
capital/land substitution. One aspect of this feedback system is 
considered in section 10.3 viz. the manner in which a variation in capital/ 
land substitution will affect land value (and, by implication, the location 
and construction decision of the individual firm).
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10.2 The Problem of Land Values and Intensity of Utilisation
It is an elementary economic proposition that if, for a particular 
production function, there are two (incomplete) substitutable factor 
inputs and one output, and if the marginal product of each factor is 
positive, and if the firm is operating under diminishing marginal 
returns, then the isoquants will be convex to the origin. Furthermore, 
given independent costs for each input factor it is possible to ascertain 
an efficient combination of input factors in the production of a given 
output. Such a combination is obtained at the point of tangency between 
the isocost and isoquant curves. A change in relative prices will lead 
to a movement along the isoquant to a new tangency position. That is, 
there will be a substitution of the relatively less expensive for the 
relatively more expensive factor.
Although this may be an elementary economic proposition some care 
needs to be taken 1n the Interpretation of Its application. Consider 
two factor Inputs In the production of floor space viz. land and capital 
(assume that these arethe only factor Inputs). Application of the 
above mentioned proposition 1n the property sphere would appear to 
suggest that as land becomes more expensive relative to capital then 
(1n the production of some given quantity of floor space) capital 
would be substituted for land and consequently land would be utilised 
more Intensively. This notion 1s well supported 1n the literature.
For Instance, Marshall argued that "If land 1s cheap he (the businessman) 
will take much of 1t; 1f 1t is dear he will take less and build high"J 
Marshall continued that the quantity of capital to be applied to a given 
site will be governed by the saving in the cost of land obtained by 
adding an extra floor (the 'margin of building'). In a similar vein 12
1. Guillebaud, op.cit., p. 448.
2. Ibid.
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Bourne has stated "The effect of a rise in the cost of land on an 
investment in redevelopment will be to encourage the developer to 
substitute capital for land and thus to increase the intensity of use"J 
Therefore, along the above lines, it may be argued that land value 
determines the intensity of site utilisation.
In apparent contradiction to this notion Turvey has argued that 
land values are a consequence not a cause of intensity of utilisation 
"But apart from this minor and indirect effect via the marginal cost 
of funds, the price at which the site can be obtained has no effect 
upon the sort of building which it is most profitable to erect given 
unchanged average and marginal net returns upon construction outlay.
It is therefore misleading to speak of land values as determining the 
kind of buildings put up; the causation is the other way round".^
In earlier chapters of the present work it was argued that site value 
depends on the intensity of utilisation which, in turn, depends on the 
shape of the revenue and cost curves. That is, in a similar vein to 
Turvey it was argued that land values are a consequence not a cause of 
intensity of utilisation.
It would appear that at this point something of an impasse has been 
reached. However it may be possible to reconcile these apparently 
conflicting viewpoints. As is often the case for explanatory purposes, 
it may be easier to consider an extreme example. Let us pose the 
question - which was established first, urban land values or the urban 
base (land uses housing the various economic activities which compose 
a city)? At the extreme this is not the 'chicken and egg' problem
1. Bourne, L. S. Private Redevelopment of the Central City, The 
University of Chicago Press, 1967, p- 28.
2. Turvey, op.cit., p. 17.
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that it appears to become with later urban development. The answer to 
our question is quite straightforward. The demand for land is derived 
from the use to which that land may be put. As the demand for floor 
space of a particular type in a given place increases so will the 
intensity of site utilisation and consequently site valuesJ In 
essence this represents a macro (city wide) view of the problem.
Consider again the analysis of previous chapters. This too 
represents a macro view, but not in the sense that it deals with aggregate 
land values. Rather, this analysis deals with the aggregate supply 
and demand forces which determine the shape and position of the revenue 
curves for similar properties. Essentially we are dealing with abstract 
phenomena. In effect it is being suggested that, given the current supply 
and demand conditions, a structure of this type and size will maximise 
the positive difference between costs and revenue and hence will 
produce the maximum current value for the given site. Again the 
direction of causality is clear. Land values are a consequence of the 
intensity of utilisation.
Let us consider briefly the manner in which an individual firm 
may view a problem of building expansion. As indicated above Marshall 
has argued quite rationally that a businessman will trade-off the 
costs associated with vertical and horizontal expansion. In that case 
from the point of view of the individual firm (i.e. a micro view) it 
may appear that land value determines the intensity of site utilisation. 
Consider a hypothetical case which may help to show this. Suppose 
a owner occupier carries on his business in a one storey building
1. Cf. the discussion in Chapter nine above.
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which completely occupies a site. Adjacent to this are two similar 
sized, vacant sites. The relative distributions of the supply and 
demand for floor space^ indicate that the nornial intensity of site 
utilisation with the current use (which also happens to be the best 
use of the site) is represented by a 3:1 plot ratio. This is similarly 
indicated for nearby sites. Given changes in the cost and revenue 
curves, the values of these sites have increased since the time of 
initial development of the given site. In fact the value of the given 
site has increased to such an extent that the current improvements are 
effectively valueless.^ Since establishment of business on the site 
the firm's floor space needs have increased so that twice as much space 
is required,and in the foreseeable future three times as much space as 
is currently used will be required. The businessman is now faced with 
at least three possible courses of action. He can:
1) purchase the adjacent sites and expand horizontally
2) rebuild and expand vertically on the given site
3) sell his current property and relocate.
Consider courses (1) and (2). The businessman will trade-off the 
costs involved between purchasing the adjacent (perhaps both) site
c
and erecting a two (perhaps three ) storey building on his current site 
(searching for the most profitable course of action). In order to 
purchase the adjacent sites the businessman will have to compete with 
those interests which see a three storey building as being the normal
1. As discussed in Chapter six.
2. As discussed in Chapter nine.
3. Assume this to be a three storey building which covers the site.
4. This concept of a change in site value over time and its implications 
for redevelopment is discussed in Chapter eleven.
5. And lease the unused space until required.
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intensity of utilisation for the sites in question. If the businessman 
is unable to compete with these interests in the sense that it would 
be less costly to expand vertically on his present site, then it may 
be said that an increase in land value (specifically, as far as the 
businessman is concerned, of the adjacent sites) has led to an increase 
in the intensity of utilisation. In this matter another factor may 
enter the businessman's calculation. If he expanded horizontally and 
constructed a one storied structure across the two or three sites then, 
in terms of the current market for floor space, he would be underutilising 
each site. That is, he would not be reaping the maximum gains possible.^ 
For one reason or another he may not regard it as being financially 
prudent to commit so much of his capital to a single property which 
optimally (in terms of profit maximisation) utilised the land (i.e. a 
three storied structure across three sites). Again it may be said that, 
due to the high cost of land the decision maybe to take little land 
(viz. his current property) and 'build high'.
Consider the third course of action mentioned above viz. the 
businessman may sell his property and relocate. The possibility will 
enter any trade-off options open to the businessman and, in fact, it 
is an example of the trade-off between site rent and location as 
discussed by Alonso.^ If the increase in site values has been such 
as to indicate that his current improvements are in fact valueless 
(in terms of redevelopment3) than a possibility exists that the businessman
1. In this case it would be in terms of leasing the available floor 
space.
2. Cf. above in Chapters one and two.
3. See the following chapter.
may simply sell his property and relocate in an area where the supply/ 
demand interrelationship indicates that a less intensive site develop­
ment is normal. In such an area land will be of a lower value and, since 
it is cheaper, a horizontal expansion there may be less costly than a 
vertical expansion in the current location. Any capital gains which 
the owner may obtain on the sale of his current property will be 
discounted against the less desirable (and less profitable) location 
of an alternative siteJ
There is a highly complex feedback system between the 'micro' 
and 'macro' views of land value determination and the intensity of 
site utilisation. For instance, if the supply/demand interrelationship 
should alter, then the normal intensity of site utilisation and consequently 
site value will also alter. Now each production decision (for floor 
space) enacted by the businessman will alter (if only marginally) the 
supply/demand interrelationship. Given sufficient change the optimum 
land value and hence site rental bids will alter. This change in cost 
will again alter the businessman's decision options and so on . . .
The following section analyses the manner in which, in a decision on the 
production of floor space,the site value (value of the land factor input) 
will alter as the Intensity of site utilisation (capital/land substitution) 
alters.
1. In this discussion can be seen the rationale behind the statement 
in Chapter five that those land uses which require a great deal of 
space may relocate on the periphery of the city where land is 
cheaper. Again here it may appear that at the micro level, that 
is from the point of view of the individual firm, land value 
determines land use. However when seen 1n the broader perspective 
it is clear that land use determines land value.
2. Given that this represents net construction and not simply replacement 
construction.
3. That is, to make the alteration between supply and demand 
distributions sufficient to bring about a rental change.
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10.3 The Interaction Between Capital/Land Substitution and Land Values
It appears, then, that the controversy regarding land values and 
capital/land substitution (intensity of utilisation) may, in fact, be 
reduced to a 'micro' vs a 'macro' view of the problemJ As suggested 
in the previous section there is a feedback involved between the 'macro' 
and 'micro' view. This section examines one aspect of this feedback 
viz. the manner in which land value will change if capital/land substitution 
changes. The implications of increasing the land factor input will be 
examined under three sets of assumptions. The first case will consider 
a situation in which there is a relatively greater shift in the revenue 
curve as size category increases, the second case will consider a 
situation in which there is a relatively greater shift in the cost 
curve and the final case will consider a situation in which revenue 
remains unchanged.
At the outset let us construct an hypothetical isoquant showing 
various combinations of capital/land substitutions which may be 
utilised in the production of a given quantity of floor space. Suppose 
in the following diagram q' represents an Isoquant for the production 
of 100,000 square feet of commercial floor space. Units of the land 
factor Input are measured on the vertical axis while units of capital 
Input are measured on the horizontal axis. Labour and entrepreneurial 
ability are Ignored. If the following assumption 1s adopted the units 
of capital input may be expressed 1n terms of building height. Let 
the building completely cover the site. Therefore each unit of land
1. I am indebted to Dr. Brian Bentick for the suggestion that this may 
be the case.
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Figure 10.1
input will also represent the floor space constant factor e (if area 
lost in wall thickness etc. is ignored). Now, to read the diagram, 
suppose each unit of land (1) is 5,000 square feet. If 1 unit of land 
is utilised then e a 5,000 and 20 units of capital (h) are required.
This simply means that a building of 20 storeys needs to be erected if 
100,000 square feet of floor space are required and where horizontal 
expansion is limited to 5,000 square feet. Other points on this iso­
quant may be read in a similar manner. The isoquant does not cut either 
axis since some land and some capital is needed to produce the floor 
space. Now if
q s F(h,l) which is constant 
and dq = |jj- .dh + |y .dl = 0
the slope is
dl _ -F/ah
<JFT “ T75T
and as long as
fir > ° and | r > 0
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the isoquant is downward sloping. That is, in a standard manner, so 
long as we assume that the marginal product of each factor is positive 
then the isoquant will be downward sloping. If it can be supposed that 
the developer is operating under conditions of diminishing marginal 
returns then the isoquant will be convex to the origin.
Now, as a first case, let us assume a lower modal distribution such 
that tenants in the upper size categories have a high degree of bargaining 
power and that e also represents the size category maintained throughout 
the building. What will be the effect if increasing units of the land 
factor input are applied? This may be shown in the following diagram. 
Suppose the factor combination h = 20 and 1 = 5 represents an optimum 
(profit maximising) position. Furthermore, suppose the following 
factor substitutions (for q s 100,000) are made:
TABLE 10.1
1 6 h Q II tn o o
1 5,000 20 10
2 10,000 10 20
3 15,000 7 2 30
4 20,000 5 40
5 25,000 4 50
1. Ignore this column ■for the present.
2. Approximately 7.
The Tc curve is, once again, exlusive of the land cost component. At 
the factor combination h20,ll
8cR-j aTc-j
9q1 ~ 9q'
Now, suppose the factor combination hi0,12 is applied to produce q \  This 
is shown in the above diagram as the point q£. From previous analysis 
it is known that, at the point q£
acR aTc
I c T  " Tq7“
That is, it may be said that since marginal revenue is greater than 
marginal cost in the production of q£ then hi0,12 is not an optimum 
factor combination in this case. Although hi0,12 is a factor combin­
ation which maintains q 1, if the factor 1 is increased then, under this 
set of assumptions, the optimum factor combination also requires an 
increase in the factor h. That is if 1 is increased q' is no. longer 
an optimum quantity of floor space and an increase in intensity of site 
utilisation is necessarily implied. A further implication, which 
follows from previous analysis, is that factor combination hn,12 resulting
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in q which is greater than q' will bring about a decrease in site value. 
That is, in the above diagram, since (cR-j - Tc-j) > (cR^ - Tc2) it 
implies that Sv-j > Sv^. (However, if factor combination hi0,12 is 
maintained to produce q' then (a) intensity of utilisation will decrease 
and (b) site value will fall. This will be so since, by definition h 
decreases and by assumption there is greater relative movement in the 
revenue curve).
As a second case suppose there is a relatively greater movement in the
cost curve. As in the previous case since marginal costs at each 
height will decrease this necessarily implies an increase in intensity 
of utilisation for optimisation, but unlike the previous case site 
value will here increase. This may be shown in Figure 10.3. Here 
with factor combination h20,ll (e * 5,000) assume
3cR-j aTc^
3q1 “ Iqr
Figure 10,3
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At factor combination hl0,12 (e = 10,000) (cR2 - TC2 ) > (cR-j - Tc-j) 
which implies that Sv2 > Sv-j. Also
3cR2 3Tc2
I f -  *
which implies a move to some q > q 1. If 12 is held constant this implies 
an increase in h. Clearly, if the revenue curve should shift upwards as 
size category increases the results will be similar.
As a final case consider the situation where size category (a*) 
is maintained as e changes (so that bargaining power structure is 
irrelevant) and where the costs of subdivision in order to maintain a' 
are greater than the cost savings associated with a larger 0 . In this 
situation the revenue curve will remain unchanged as the factor 1 is 
increased. Now, as the factor 1 is increased the cost function will 
pivot upwards, as shown in Figure 10.4. Here since
acR . 3Tc2
at qj it implies a decrease to some q which is less than qy  Further­
more, since (cR - Tc2) < (cR - Tc-j) it implies that site value will 
decrease as the land factor input increases.
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Figure 10.4
10.4 Conclusion
The present chapter has attempted to deal with the problem of 
the direction of causation between land values and capital/land 
substitution. In previous chapters it was indicated that site value 
will depend on the demand and supply factors which determine the 
position of the revenue and cost curves. The present chapter, however, 
indicated that the matter may not be that simple. It was suggested that 
two conflicting notions appeared to exist in the literature: On the 
one hand it was argued that land values depend on the intensity of site 
utilisation; on the other hand, another 'school of thought' appeared to 
argue that land values determine the intensity of land use.
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Part of this chapter has been concerned with attempting to reconcile 
these apparently conflicting views. It was suggested that the differing 
notions arise as a result of a 'macro1 vs a 'micro' view of the problem. 
From a 'macro' viewpoint site values will depend on the broad forces 
of demand and supply operating within the city. Such forces determine 
the intensity of utilisation of any given site, and consequently, 
determine land values. From the viewpoint of the individual firm 
contemplating, say,building expansion, it may appear that land values 
determine the intensity of utilisation. It was suggested that there 
is a strong 'feedback' system between these broad and narrow views of 
land value determination. Given that such a 'feedback' system exists 
the chapter examined the manner in which the value of the land factor 
input will change if capital/land substitution changes.
SUMMARY AND CONCLUSIONS
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Summary and Conclusions
This analysis of the central business district property market 
was instigated, in the first instance, by what appeared to be an 
inefficiency in the market mechanism. At least this was the writer's 
first reaction to the growth in the quantity of vacant commercial floor 
space in the central business districts of Australian cities at a time 
when residential floor space appeared to be in relatively short supply. 
Wollongong was chosen as a case study area as its size in particular 
(amongst a number of reasons) made it possible to undertake a detailed 
study of the property market in an attempt to better understand the 
market mechanism.
It was at first thought that a model (simulating the characteristics 
of the market)may have been an appropriate tool. However, this was felt 
not to be the case for two interrelated reasons:
1) An analysis of the Wollongong property market based on 
accepted ('conventional') theory of land value determination 
showed that this jtheory failed to explain the pattern of 
values observed over,a long period in Wollongong and (there 
was also a strong presumption) in other local and regional 
markets;
2) The literature seemed to offer little in the way of either 
establishing what may be regarded as a normal (profit 
maximising) committment of capital to a site in the central 
business district, or, in specifying the relationship between 
the quantity of capital committed to a site and the value of 
that site. In fact, at a superficial level, it appeared that 
the literature had two opposing schools of thought on this 
latter point.
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These interrelated problems formed the basis of the entire 
research since it was felt that failure to deal adequately with these 
would ensure that any subsequent research on the property market would 
tend to be of only limited value.
Part I of the thesis, then was concerned with outlining
'conventional' land value theory and with demonstrating the gross disparity
between the actual and the expected (i.e. based on accepted theory) patterns
of land values. With regard to this latter point it was observed that the
divergence was particularly acute when the unit of analysis was relatively
small. From this it was apparent that location with regard to the focal
point of the CBD was not an important factor within these small units of
analysis. This led the writer to .suggest that, as a general observation,
areas of similar locational desire appeared to exist within which the
firm was indifferent to location in relation to the PLV site. It was felt
that, other things being equal, the street block may be regarded as a first
approximation to an area of similar locational desire. The analysis in
Chapter three indicated that, within the street block, location with respect
I
to the PLV site was, in fact, unimportant. Now, within the context of 
such a notion as an area of similar locational desire this may be quite 
expected and, other things being equal, one may expect relatively little 
land value variation. However, in Chapter three it was demonstrated that 
there was substantial variation in land values within the street block 
which could not be explained by corner location or size of site (i.e. apart 
from location with respect to the PLV site ). In fact, in relation to size
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of site and land value it was found that a positive, or a negative or no 
relationship may exist. Such a result was contradictory to conventional 
theory.
In Part II the street block was taken as the basic unit of analysis. 
Chapter four was concerned with delimiting the area known as the central 
business district. A techniquesimilar to that utilised by Murphy and 
Vance was adopted in the current work. In both the Murphy and Vance 
study and the present one the street block was the basic unit of analysis. 
Apart from delimiting the study area Chapter four performed the very basic, 
but essential task of describing the central business district, particularly 
in terms of the land use, tenancy and ownership status. Amongst other 
things this served to provide the reader with background information useful 
in later analysis. Chapter five was particularly useful in helping to 
demonstrate that street block submarkets existed within the central business 
district and, as such, provided some support for the notion of areas of 
similar locational desire. Evidence for the submarket concept was provided 
by the fact that certain land uses appeared to compete consistently for floor 
space at the street block levefl across the central business district.
In attempting to understand the disparity in land values shown to 
exist in Chapter three, then, the real property market was examined a 
little more closely. A characteristic of real estate is that it is immobile 
and hence floor space must be produced and consumed at a given location.
Partly for this reason analyses of the property market have tended to assume 
that the goods (floor space) demanded and supplied were simple and easily 
observed and that buyers and sellers knew of a continuum of substitutable, 
goods (land and location) in a national, state or local market. In this 
market (at least in the Wollongong case) each buyer and each seller tended 
to be a specialist, and only an approximation to a match between a seller's
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offer of specified goods and a buyer's demand for specified goods was 
possible.
Under these conditions, then, it appeared that the actual system
approximated more closely a bargaining model than the model of market
competition supposed in conventional theory. A bargaining model, based
purely on the supply of floor space in relation to the demand for that
space was developed in Chapter six. The argument was simple. If the supply
of a certain sized floor space was excessive, then this placed the tenant
(utilising this size) in a position to demand a lower per unit rental than
it would be possible for another tenant to obtain (with a size of floor
space whose supply was not excessive). The potential of the model was
explored under a variety of landlord/tenant (supply/demand) positions.
¥
For instance, for simplicity the bargaining structure was broadly classified 
according to whether a 'lower modal' or an 'upper modal' distribution 
prevailed. Briefly, it was demonstrated (theoretically) that if a lower 
modal distribution existed, then tenant bargaining power would increase as 
size category increased (consequently, per unit rents would decrease). It 
was also shown that opposite Results would ensue if an upper modal 
distribution prevailed. The limited type of data available for testing 
gave support to the model.
To incorporate the problem of capital/land substitution into the 
analysis Chapters seven and eight developed abstract models of revenue and 
cost determination for individual properties. The basic structure of these 
models was supported by the available empirical evidence. The behaviour 
of these models, particularly as bargaining power and location varied, 
was then explored and it was shown that:
338.
1) If tenant bargaining power increased as size category increased 
then the revenue function would be lowered but marginal 
revenue would remain unchanged (the opposite result was
shown to prevail for an upper modal distribution);
2) Within a given size category, as distance from the PLV site 
increased (i.e. from one SLD area to another) the revenue 
function would be lowered and marginal revenue would decrease 
for any given level of development;
3) A general increase in the vacancy rate would lower the revenue 
function but would leave marginal revenue unchanged;
4) An increase in the vacancy rate on the upper floors relative
to the lower floors would cause marginal revenue to decrease*
at any given level of development;
5) If floor space is supplied in the lower size categories rather 
than the upper, marginal cost will be greater at each level
of development;
6) As distance from the PLV site increased marginal costs at 
each development/level would remain unchanged.
These results, in conjunction with the particular functional form 
of the revenue and cost curves, were utilised in Chapters nine and ten in 
order to examine the effects of variations in bargaining power on the 
efficiency of land and capital use and, in particular, capital/land 
substitution. The manner in which intensity of utilisation varied as 
bargaining power varied was closely examined. It was found, inter alia, that 
in those situations where per unit rents decreased with building height 
and where the relative bargaining strength tended to rest with those 
tenants utilising large undivided quantities of floor space, the intensity 
of utilisation would be less than where the bargaining power rested with
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those landlords supplying large undivided quantities of space. This
suggested, for instance, that if the distributions of floor space sizes,
and tenant optimum floor space requirements are such that tenant bargaining
power increases as size category increases, then the city sky profile will
be relatively low. On the other hand, the process of optimum utilisation
of capital is such that the CBD sky profile would be relatively high if
an upper modal distribution prevailed. It was argued that since the
bargaining power structure would tend to fluctuate over time, this implied
that at any given moment in time the CBD sky profile may be expected to be
highly varied. It was also argued that a falling sky profile,towards the
periphery of the CBD,was also a necessary consequence of the pursuit of
efficiency in capital use within the constructs of the model.*
Chapter ten considered the problem of whether land value was 
determined or was determining with regard to intensity of utilisation.
The literature appeared to produce two conflicting conclusions in this 
respect. However, in Chapter ten it was argued that it really depends 
on whether a 'micro' or a 'm^cro' viewpoint is adopted. From the point 
of view of the individual firm (considering committment of capital to a given 
site) it was shown that land valué may appear to be the influencing factor. 
However it was argued that any given revenue curve will depend on demand 
(and supply) factors throughout the city and the cost curve will depend not 
only on conditions in the building industry but also in other sectors.
Thus, it was argued, in this 'macro' sense land values were determined rather 
than determining. Chapter ten also utilised the thesis model to examine the 
impact on land value as capital/land substitution changed. Three assumptions 
of bargaining power structure were individually considered. Firstly, it 
was shown that if tenant bargaining power increased as size category
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(i.e. size of undivided floor space exchanged) increased, then an increase 
in the land factor input would result in an increase in intensity of 
utilisation and a decrease in maximum site value, if profit maximising 
principles were followed. On the other hand, it was demonstrated that 
if tenant bargaining power decreased as size category increased, then an 
increase in the land factor input would result in an increase in intensity 
of site use and an increase in site value. Finally, it was shown that if 
bargaining power remained unchanged as size category increased, then 
an increase in the land factor input would result in a decrease in intensity 
of utilisation and a decrease in site value.
Taken together, then, Chapters six through ten (constituting Part III) 
have dealt satisfactorily with the thesis problems viz. 1) a model has been 
constructed which is capable of explaining land value variation in areas of 
similar locational desire. It has* achieved this by incorporating into the 
analysis differences in degree of bargaining power between landlord and tenant; 
2) the relationship between site value and commitment of capital to a site 
has been precisely specified, but more importantly the influence of 
bargaining power on efficiency of capital use has been analysed. This 
latter part of the study in particular has produced the interesting and 
useful results described above.
The conclusions described above were shown logically to fit a particular 
case (Wollongong) but they also appear to have some general significance 
because the conditions described have been observed in the literature but 
often not incorporated in economic analysis (refer, for example, to the 
rigidities described by Richardson and Turvey, the bargaining power factors 
discussed by Barlowe, cost factors discussed by Bathurst, Klaber and others, 
and demand factors analysed by Blank, Winnick, Grebler and others)J
1. As cited in the body of the thesis. Refer to the Bibliography 
in Appendix G.
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Where the determination of intensity of utilisation (and, consequently,
land values) is not efficient (or not acceptable) then planning may achieve
efficiency in land use by marginal social opportunity cost effectiveness
criteria. However, the extent to which the present analysis may be utilised
by the planning authorities is constrained by the limited nature of the
enquiry. One of the most serious drawbacks in this regard may be the
relatively low priority assigned to demand factors. This in no way implied
that demand was considered to be unimportant (clearly, demand is important).
However, due to time and space constraints it was necessary to impose some
limitations. Throughout the analysis, then, demand was simply assumed to
exist, to change, or to remain the same, whatever the case required. No
reasons were proffered as to why demand behaved in this way. Consequently,
this may be regarded as a starting-point for further research. Appendix B
provides some indication of the importance of demand. Another area which
needs further consideration (i.e. before the model developed may be considered
to be a highly useful planning tool) is the interrelationship between land
values in the CBD and the region. Again, a brief statement is provided on
this in Appendix B. Clearly, then, the model as it currently stands would
1
tend to have a restricted role as a planning instrument. Its chief 
usefulness would lie in the provision of a guide as to market behaviour 
(with regard to intensity of utilisation)*
APPENDICES
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APPENDIX A
QUANTITATIVE RESTRICTION AS A MEANS OF SITE 
DEVELOPMENT CONTROL
There is one measure of control in vogue throughout Australia 
and overseas that has been designed exclusively for site development 
control. This is a quantitative restriction instrument commonly termed 
plot ratio control. Plot ratio may be defined simply as the ratio of 
floor area to site area and a plot ratio may be specified for any, or 
all, of the following reasons:
(a) to prohibit an inequitable distribution of light and air 
amongst residents and users (especially of the central 
business district),
(b) to retard road congestion by limiting business opportunities 
(or residential opportunities) in a particular area,
(c) and therefore, indirectly, to encourage business (or 
residential) development in alternative areas.
For any given site thp plot ratio places a ceiling on the quantity
/
of capital which may be substituted for land as shown in Figure A.l.
Here it has been assumed that the ̂ apital/land substitution constraint 
has been specified at 10 units of capital to 1 unit of land. Thus, if 
the floor area on each floor is equivalent to the site area, then a 
maximum 10 storey development is allowable. Or, if the floor area is 
equivalent to half the site area, a maximum 20 storey development is 
allowable and so on . . . Now, let us examine the effect on site value. 
The first constraint represents a floor space restriction which is greater 
than the optimum quantity of floor space required (qmax) anc* therefore 
has no effect on the maximum site value (Svmav). This may often be the 
case in an 'immature' business district where the primary demand is for
F i g u r e  A . l 344.
In Figure A.2 two plot ratio constraints, Cp-j and Cp^, have been 
introduced.
Figure A.2
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a ground floor location and where there is a rapid fall off in rental
with height. The second constraint, however, is less than qmax- In
this case an artificial site value is created (Sv ) which is less than
a
the maximum site value obtainable. This will always be so unless the 
revenue and/or cost curves alter in such a manner that the point
^max*^vmax^ 1S movec* t0 the anc* downwards. For any given plot 
ratio constraint, as the bargaining power of upper category landlords 
increases, or, as the demand for upper floor locations increases, the 
greater will be the impact on site development and site value of that 
constraint.
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APPENDIX B
THE DEMAND FOR FLOOR SPACE
B.l Approach Adopted in Thesis
Throughout the analysis often implicit, and certainly only 
relatively infrequent, reference has been made to the demand for 
commercial floor space. The basis of the demand, and the factors 
causing this demand to remain stable or to change, were simply assumed 
to exist. For instance, the bargaining model was merely said to depend 
on the demand for commercial floor space, in relation to the available 
supply of the space, in particular size categories. In the development 
of the model it was usually simply 'supposed1 that demand may alter in 
favour of a larger or a smaller size category. Little attention was 
given to the reasons for demand alteration, or to the process of land 
use succession.
A mild exception to this lack of attention to the subjective and 
behavioural basis of demand was provided by Chapter five, which considered 
the competition amongst land uses for available floor space. However, 
this discussion ceased well sfiort of a complete analysis of demand.
There was a basic reason for this approach. It was convenient for 
development of the model, and the approach in no way influenced the 
results of the analysis. Demand was assumed to.exist and to remain
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stable, or to change - the reasons for it so doing were inconsequential
within the close framework of the analysis. This is not unlike the
approach adopted by Ricardo and the post-Ricardians who, being particularly
concerned with land, have studied the supply of this factor under varying
conditions of demandJ This does not imply that demand factors are
unimportant. For instance, it may be said that Jevons and the post-
2
Jevonians have concentrated on demand . However, it was felt that there 
is still a need for specialised study of conditions of supply under given 
(constant or changing) conditions of demand.
B.2 Factors Influencing Demand
Nevertheless the present analysis would tend to be incomplete without 
some consideration of the factory influencing the demand for floor space. 
This appendix looks briefly at such factors and at the process of land 
use succession. '
When assessing the demand for commercial floor space one may look,
in the first instance, at national factors. Here, as Jennings has
pointed out "National economic growth is the most obvious influence at 
3
work". Government policies which stimulate the economy will have a 
profound ‘influence on the demand for accommodation, since a thriving 
business community requires such accommodation. 123
1. Cf. Hartwel1, op.cit.
2. Cf. Collison Black, R. D. Jevons - The Theory of Political Economy, 
Penguin,Ringwood, 1970. It may be noted that Marshall considered 
both demand and supply sides of the equation. Cf. Guillebaud, 
op.cit.
3. Cf. Jennings, C. R. "Predicting Demand for Office Space",
Appraisal Journal, July, 1965.
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On a more reduced scale the economic base of the local area will
have a significant influence on the demand for accommodation in the
CBD.1 23456 For instance, Jennings has suggested that " . . .  cities whose
industrial base is predominately in manufacturing generally will have
few downtown offices, since most of the offices will be attached to the
3
manufacturing plants".
Also, the regional importance of the city will have an important 
impact on the demand for commercial floor space in the CBD. That city 
which may be regarded as of prime importance in the region (or state, 
or nation) will attract the headquarters - the 'flagships' so to speak - 
of various firms. There will be a number of other firms attracted to
4
the CBD in order to locate near these 'flagships'.
The quantity of accommodation required in the CBD depends on the 
size and type of region which a city serves. Smith has suggested 
approximations for floor space requirements within a metropolitan area 
(Table B.l) but agrees that it would be difficult to allocate a specific
c
proportion to the CBD since this will depend on local influences at work.
1
1. An excellent discussion of the economic base concept is provided
by Andrews, R. B. "Mechanics of the Urban Economic Base: Historical 
Development of the Base Concept" and "Mechanics of the Urban Economic 
Base: The Problem of Terminology" in Land Economics, Vol. 29, 1953.
2. Such as Wollongong.
3. Jennings, op.cit., p. 379.
v
4. A similar notion was put forward in Chapter 6 in relation to the
two 'levels' of bargaining. There it was suggested that firms firstly 
demand floor space in the CBD as such, and then seek a particular 
area in the CBD.
5. Jennings, op.cit., p. 379.
6 . Smith, L. "Space for the CBDs Functions", Journal of the American 
* institute of Planners, Vol. XXVII, No. 6 , 1961, p. 36.
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TABLE B.1
Metropolitan Per Capita Floor Area Requirements 
for Selected Activities
Activities Floor
Retail
Office
Parking
Public
Quasi-Public
Wholesale
Industrial
Residential
Area Per Capita (sq.ft.)
20-55
2-15
4- 16 
1-3.5
1- 3.5
5- 15
2- 15 
200-400
Clearly, as a city grows there will be an increase in the demand for 
commercial accommodation throughout the metropolitan area, including 
the CBD. This demand will arise not only from firms entering the area, 
but also from the growth of already established firmsJ
B.3 Land Use Succession
The size and type of the area which a city serves is seldom constant
through time. A consequence of this change may be an alteration of
the land use pattern in the CBQ̂  (i.e. an alteration in the demand for
. 2
specific types of floor space). As the potential market area of the 
city increases higher order activities will demand accommodation in that 
location which can best take advantage of the entire market area, and 
this location is often the CBD. 12
1. This was implied in Chapter six when it was assumed there may be 
alterations in the optimum floor space requirements of firms.
2. This notion of a potential market area was discussed in Chapter 
five above.
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This alteration in the demand for particular types of accommodation
implies that some properties will become obsolete in their current uses. In
other words property resources wil 1 move to those uses which offer the
highest return for their utilization. This may be called the process
of land use succession and it has been described succinctly by Barlowe
as ". . . whenever changes in the effective demand for different types
of land use lead to changes in the use capacities of the lands available
for these uses, the land resources in question tend to shift to their
highest and best economic uses unless prevented by institutional barriers,
contrary goals, or individual inertia"? Examples of land use succession 
2
are manifold: service station sites may be redeveloped for retail stores; 
corner stores may be redeveloped for office complexes, and so on . . .
The process is dynamic though it may be slow.
Although the demand base (the potential market area) is constantly
. 3
changing, land use succession will not occur until it is profitable.
In this regard the capitalised net income streams of the alternative 
land uses will be compared for profitability. When the capitalised 
net income of a property iî a new use exceeds that in the current use 
(including the capital loss in writing off existing property structures) 
the current use is ready to be superseded.
1. Barlowe, op.cit., pp. 219-220.
2. Examples of land use succession in the Wollongong CBD were 
given in Chapter four, especially pp. 82-84.
3. This is not strictly true since non monetary factors, such as ' 
prestige, personal power/glory etc., may be the motivating force. 
Whether the goal is monetary or non monetary it may be assumed 
that the developer has a positive benefit/cost calculation.
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B.4 The CBD and the Region
The thesis at large paid scant regard to the CBD's role in the region. 
In fact, much of the analysis implicitly considered the CBD as a closed 
system. This is far from realistic, although the approach suited the 
conceptual needs at hand. Nevertheless, a more complete piece of research 
on land values and the market for commercial floor space would need to 
consider a CBD integrated with, rather than distinct from, the city/region 
it serves. The CBD is the heart of the region and most changes in the 
region will have some impact on the CBD.
Section B.2 considered some changes which may occur and which will
have an upward impact on the demand for floor space, and consequently
an upward impact on land values (ceteris paribus), in the CBD. Let us
consider some changes which will operate in the opposite direction.
Prior to the advent of the automobile the CBD was unchallenged as the
goods retailing as well as service retailing core of the region. However
over the past few decades the automobile has made an enormous impact on
the demand for floor space in many CBDs. For instance inadequate parking
facilities in the CBD and the^inability of the transportation network
(public transport on the one hand, and the road system on the other) to
cope effectively with the traffic'demand, coupled with increased mobility
of the consumer, has spawned and nurtured the regional shopping centre,
with its one stop shopping facilities and enormous parking capability.
In a similar vein Sternlieb has argued
The decline of retailing downtown is a concomitant of deep seated 
changes in residential and transportation patterns that are not 
likely to be reversed by attempts to revitalize the central 
business district. At the same time, shopping has lost much of 
its allure as a leisure time activity: shoppers place a premium 
on convenience rather than the widest possible choice of merchandise.
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New suburban outlets, well suited to the demand for easy auto 
access and quick shopping, constitute formidable competitition 
for downtown.* /
The growth in the regional centres represents an effective loss of
potential retail floor space demand from the CBD. But the impact of
suburban sprawl is related not only to retailing. A study by Kasarda
found that "Both cross-sectional and longitudinal analyses demonstrate
that the suburban population has a large impact on central city retail
trade, wholesale trade, business and repair services, and public
2
services provided by central city governments".
Apart from such non compulsory redirection of potential floor 
space demand from the CBD, the central city area may also be the subject 
of a specific decentralization policy. For instance such a policy was 
introduced by the London City Council in 1957. The Council felt that 
the continued growth of offices in the central area of London represented 
a threefold danger:
first, the increasing stress on community facilities would lead 
to an over crowded public transport system and worse strain on 
roads; second, congestion in the centre itself would increase 
because of the traffid generated by offices and associated uses; 
and thirdly, offices were replacing other land uses in central 
London.3
1. Sternlieb, G. "The Future of Retailing in the Downtown Core", 
American Institute of Planners Journal, Vol. 29, 1963, p. 102.
2. Kasarda, J. D. "The Impact of Suburban Population Growth on 
Central City Service Functions", American Journal of Sociology, 
Vol. 77, No. 6 , 1972, p. 1111.
3. Hall, R. K. "The Movement of Offices from Central London", 
Regional Studies, Vol. 6 , p. 385.
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Again, any such explicit policy will result in a loss of effective 
potential demand for commercial floor space from the CBD. This 
necessarily implies that, ceteris paribus, the intensity of land use 
in the CBD, and consequently the level of land values, will be lower 
than would otherwise have been the case.
Clearly then, in any assessment of the future demand for floor 
space one must take into consideration the fact that the CBD is part of 
a much broader systemJ
1. As.much as the approach in this thesis has been one of simply
assuming demand to exist, and to change, this - as has been pointed 
out to the author by Dr. R. Knight - represents but one aspect of 
appreciating the problem of resource allocation in the urban area. 
There is a great deal yet which needs to be known about the 
operation of the market mechanism in this field. Unless our 
planners, and developers,^are fully apprised of the processes 
involved, our urban resources will continue to be allocated in a 
manner which produces, for instance, an oversupply of commercial 
floor space at the same time that residential floor space is 
inadequate to meet demand. Consequently the current research 
represents a point of departure for further study, in particular, for 
research which will consider the basis for demand, and factors 
which will influence the demand for various types of floor space.
' r
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COMPUTER CODING FOR VALUER GENERAL DATA
Card 1
Columns Information
1 - 9 Street and building identification. Utilised on each card
APPENDIX C
11 - 13 Street frontage
15 - 20 Site area
22 - 23 Owner code
25 Location code
27 Tenancy status code
Cards 2 and 3
11 - 17 Unimprov/ed capital value ) This sequence then
19 - 25 Improved capital value ) repeated for the years
27 - 31 Assessed annual value ) 1962, 1967 & 1972.
Card 4
► -
11 - 12 Year of first sale ) This sequence then
14 - 20 First sale value ) repeated for each sale.
Cards 5 and 6
11 - 15 Basement floor space 1958)
17 - 21 Ground floorj space 1958) This sequence then
23 - 27 First floor space 1958) repeated for the years
29 - 33 Second floor spaoe 1958) 1962, 1967 & 1972.
35 - 39 Third floor space 1958)
41 - 45 Other upper floor space 1958)
Cards 7 and 8
11 - 14 Basement rental 1958)
16 - 19 Ground floor rental 1958) This sequence then
21 - 24 First floor rental 1958) repeated for 1962, 1957
26 - 29 Sscond floor rental 1953) & 1972.
31 - 34 Third floor rental 1959)
36 - 39 Other upper rental 1958)
35b.
APPENDIX C (cont'd)
Card 9
Columns
11 - 12 Original owner code
14 Owner location code
16 Tenancy status code
18 - 19 Year of first sale
Information
)
) This sequence then 
) repeated for each sale. 
)
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Cards 10 
Columns
1 - 9  
11 - 14 
16 - 19 
21 - 24 
26 - 29 
31 - 34 
36 - 39
COMPUTER CODING FDR LAND USE
and 11
Information
Street and property identification (utilised on each card)
APPENDIX D
Basement use 1958 )
Ground floor use 1958 ) This sequence then
First floor use 1958 ) repeated for the years
Second floor use 1958 ) 1967 and 1972.
Third floor use 1958 )
Other upper floor use 1958 )
t
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QUESTIONNAIRE TO DEVELOPERS, ARCHITECTS AND BUILDERS
Range of storeys in each project
APPENDIX E
Information Required 1-4 5-10 11-18 19-28 over 28
Proj. 1 Proj. 2 Proj. 3 Proj. 4 Proj. 5
a) Year of completion
b) No. of storeys
c) No. of rentable 
sq.ft, i.e. Ex­
clusive of 
corridors, etc.
d) No. of gross sq.ft.
e) Size of site (sq. 
ft.)
f) Cost of site
g) Total construction 
costs (exclusive 
of site co31s)
h) Costs attributed
to building shell i 
(foundations, 
structural mat­
erials and cover­
ing materials
i) Costs attributed 
to all other 
materials
j) Costs attributed 
to labour
k )  C o n s t r u c t io n  mat­
e r i a l  used ( r e ­
in f o r c e d  c o n c re te ,  
s t r u c t u r a l  s t e e l ,  
e t c .  )
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APPENDIX E (cont'd) 
Range of storeys in each project
Information Required 1-4 5—10 11-18 19-28 over 28
Proj. 1 Proj. 2 Proj. 3 Proj. 4 Proj. 5
l) Time taken from 
commencement to 
completion
m) If possible the 
name of the City 
or town where 
the project was 
undertaken
n) Estimated total 
rent per annum
o) Estimated net 
rent per annum
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TRANSLATION CODES UTILISED
Information __________________________________________ _________^oĉ e
Owner Type
Public company and wholly owned subsidiary 1
Private company 2
Partnership 3
Single proprietor 4
Government (Federal, State, Local) 5
Other (Churches, Charitable Organisations etc.) 6
Owner Location
Wollongong Statistical District 9
Sydney and Suburbs ®
Interstate 7
Other NSUJ * 6
Tenancy Status
Owner Occupied ^
Owner Occupied with Tenants 2
Completely tenanted 3
Government 4
Other ^
Vacant Building ^
7
Vacant Land
APPENDIX F
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APPENDIX G 
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___XY30UD--- I YE ARID *K }. - -5£--------
I F d Y R S ’J B . L T . l  ) GC TO 20 C
DETERMINE WHICH WAS THE CLOSEST VALUATION YEAR.
DC ISC UVSUE = 1.3 '
______I F( I YFAR( J «X ) T .SV ALYR-LJ VSU 3t L1J— G_G__.IO__XBil
ISO CONTINUE
UVSUB = 4
D-TERMINE IF HAVE IMPROVED PROP. OR NOT I . E • IS D I F F E R E N T
OCTWEEN
PROPERTIES WITH ICV CR UCV INFO MISSING (I.E. = ZERO) ARE IGN j RED.
18C I r ( I  CV ( U VSU 9* J ) • EQ .0 .OR .UCV tUVS'J 3.  J ) .EO .  3 ) GC TO 185
I F < A BS ( ICV ( U V S J  B « J 1 - U CV XUVSOO» J ) )..DE~50U— OO— TO—1 BA-
AT WILSON VG PROGRAM
385.
; THIS SECTION F:R INIMpRQVED PROPERTIES.
ISUMSL - IS'JMSL ♦ :  V  AL (K )
ISJMAR z ISUKAR ♦ SAREACJ)
CTYSVLM IYRS'J 3) z CT Y 3 VU ( IYR SU 2) ♦ SVAL(K)
C T Y S AU 11YRSUBX zl_CT Y S i IY-RSU-84--±-S AREATUJ-----------
CTYNPU( IYRS'J 8 Î - CTYNP U(IYRSU3) ♦ 1
GO TO 185 •.................
. THIS SECTION FOR IMPROVED PROPERTIES » ..
183 CTYSVIT I YRSU&l -z- € T Y S V-I 4IYR S U 8 V ♦ . SVAL(K)------
CT YS AI ( IYRS'J 3) - CT Y S AI ( I YR SU B Î ♦ SARCA(J) 
CTYNPI<IYRSUB) z C T YMP I ( IYRSUBT ♦ 1 ----- .
135 IWARN z •
IF THE DIFFERENCE 3ETWEEN A SALE VALUE S AN UCV IN A VALUATION YEAR
- > 2ÜX CF THE UCV THEN PRJNI.A- WARAULiO- I ^ L *m **-*-±” ----------- -
- DC 188 L z. 1*4 ---  -------------------------------------- -----------  ----
IFtlYEARt JtK) •NE.SVALYRtL )) GO TO 188
;________ RATTO - z i-  A O S -t -S V A L  tKL -  UCV ... (UV SUB-» J U ------------------------------------------------------
RATIO z RATIO f FLOAT(UCV(UVSU3tJ))
. .. - IE ( RAT 1 0  ♦ G T  ♦ CU 21- Z M A R K  z:... V*j* * * * ♦ ’_________________________________. - ------
GC TO 189
133 CONTINUE
133 PRINT 190t IYEAR (J  tX ) » ICODEt ISTNO » SAREAC J )  tSVAL (K J »
19G FORMAT(11X t f I S *  * I 2 t 7 X  * A2* 5X • A S t 4 X t I 8 t  3 X » I 7 t 9 X f I 7 * 1 2 X * I 7 * 9 X f A 6  )
20C CONTINUE
I F (ISUMSL.EO.CÎ GO TO^ 2C5
. TCTSLE - L.X * XSLLKSI_/—XS1LMAE____________________________________
PRINT 2C 3 * T 0 Tî L E \
ZZ 3 . .FORNAI ( / / / î 29X » « T_0 TAL ..îmxiPAQlLLD J£&XP.JELRl_X_.-S_C LD A V E R A G L 2 _ 3 t 
1 F7. 3» • ^ER S Q . FT. * J
READ FL3CR SPACE DUMH Y AND FLOOR SPACE DATA
205 READ lOfDUNMY
DO 22C J = ltI
______pran 71 n.TCCnrt TSTNO. f ( FLRSPJJXt-^^lliL zj t.E it * z 1,2 i
21 D F O R N A T (  A2* IX » AS » 11 (IX »15) *15 Î •;
IF-iXLCOD£-NE-SJ CODEX. GO,. IO__8J5__________.____:_________ _ _
IFIISTNQ. NE. S7*TN0( J ) ) GO TC 37 
2 20__C01LLI1U1£---------------- -----------------------------------
R r f l n   ̂ n  .  n t l M H Y ------------------------------
DO 240 J = 1*1 
R EAD 21ILt-I C QUE.tXSJ-NOt.1
I y l L S C N VG PROGRAM 386
IF(ICOQC#NE#STCOJC) GO TO 80___
Ir CISTNC.NE.S7RTN0(J)> GC TO 87 
m z  CONTINUE
CALCULATE t o t a l fl OOR SPACE FOR EACH BLOCK
00 2*45 K = 1 t<* . . . ___  - -■ - .......
DC 2<*5 J - 1.1
2<4 Z FLR SP ( K • 7 . J ) = nu
OC 25C K : 1 *<♦
DC 250 J = 1. I
. DC 25C L :..UG . ... ... . -■—  . — --
250 FLRSPCK 11•>
r- FLR SP{K * 7. J ) + F.RS p ( K. L* J)
PRINT OJT FLOOR OTAGO TABLE
PRINT I E *  HEADER
PRINT- 280._. - ________- -------------------------------
2E0 CORK AT ( f 0 • * S O X • f FLOOR SPACE TABL E* *//*  33X * * 1958•*
1 56X • *1982 * •/ * 12X »2-i-IiL« tl£-NX_ OR OUNO -  F-IR S-I------SE22 N 0 THIRD1
2 3 X * »C UPPER T O T A L * * 7 X ) )
DC 2 8 C J  = 1*1
________P ax N I -  2 I O » - S X a i  NQ t J.1-»U  F.  RSRI K » I. ■  J .) *.L -  1* 7 l x K  - I - - l-t2 1 ----------
27G F O R M A T ( 2 X . A C . 2 ( 7 I 8 * 5 X ) )
.23 C CONTINUE _____ ______________________ ___________________________________ __________________________
2-CR O IS E  ARRAYS-
.3C__
IESUM EK) .« I __________________
I R S S G ( K )  = C 
..-H O IR E T -lK l-X -X -----------------
r
...TRENT tK*L.) -  -C . .....
PCSJK(K*LJ = 0
___PXUNSai K-*LX - X ---
NO RE NT ( K • L ) - E 
230 XQXFX3 t K »LX—- —0------
..._3.Q--32C._K JX  1_*JL_________ ____ - ------------------------- ----------
DC 320 L = 1*7
DO 320 J  = 1*1
___X X IX LR U C^X T --- T O T F , 3 (X -»LX--*-XL3-SP-XiC»X»XJ----
00 320 M -  1 * 3 --------------  ----- -------  --------------------
I YRSUO -  I-VEART J^M ). -  57-------------------------------------
I F ( l Y R S U B . L T . l  ) GO TO 32G
3 C 3 0 C J V S U E  - 1 . 3
387.
WILSON VG PROGRAM
. I r CI Y EAR { J t M  . LT «3.V ALY R iUYSUiL*lJ >- CD T.0. -31H ---  -----------
33C CONTINUE 
UVSJB z (4
31C IF ( I CV t J VSU L» J U ♦ E G «£I -OR LUCV tUVSJ fì.» UT » L 0» 3 ì— CO TC 3 2 Q ..
FINO TCTAL FLOCR SPACE FOR IMPROVLE LOTS»
I r ( ABS C I CV ( UVS UE. «J 1 “ U C\L CUVSU-£-*-Jl 1 ♦SE *5Cli--- ----
X Cf YSFL ( IYRSU3) - CTYSF L ( IYRSU3) ♦ FLR3PCK.7.J)
32C CONTINUE
PRINT 3 30 » ( ( TOTFLR (K »L ) »L = 1*7).K = 1.2) 
- 3 30 FORKATl/»2X ♦’TCTAL * ♦ 7 IX>SX+-7-I£X------ — —
P3IN_I-_34G--------------------------------------------- — ------------------- .
34C FORMATI//.3 9 X . *1967* . 56X» ’ 1 3 7 2 ’ . / . 1 2 X »
■» 2 t * B .  ME NT GROUND F I RST S E CCIA  IH IR  C_____^UPPXR-7-G-T AL-’-. 7X 34 ..
OC 3 SE U -  !♦  I -------------------- -----------------------------—---------- -— ------------
PRINT 270.  STRTNCf J  ) . U F L R S P  C K . L t  J ) .  L -  1 . 7 ) , K  -  3 . 4 )  
T-^-GOTIWf---------------------------------------------------—
... F R I N Ì  3 3X ♦ l  c TCTFLRDUL1. L ‘z 1 . 7 ). K - 3 * «t i----------------— ---------
: CALCULATE II ANO THI FOR EACH LOT
. ir - t o t a * fi cr.R "PArr / s x i c . a r x a -----------------
; THI - TOTAL FLOOR SPACE / GROUMD FLOOR ARCA
PRINT lo. HEAOER
PRINT 352■ 3S2 FCRKAlX*-& *♦  1 7X-̂ j-4—9- 2 3X . -? !—3—£—2 ’ »2 3X ♦ ’ 1- S--&—7 * » 2-3X-»
1 *1 9 7 2 ’ .// »11X.412X» *II’.13X.*THI’ .1CX) )
DO 370 J z 1, 1 >
-OC 355 K 1*4 - -------------
FLR - FLRSPIK .7 , J )
---- I4-4-K4—  F-LR--/- SARE AT-J4------
355 THICK) z FLR / FLRSPCK.2.J)
PRINT 350 » STRINO(J )•( (II(K) .THI(K))• K - 1.4) 
. 3 £C F-CRM-AT ( XX . AC«XX»4CFa*2 t-lCX »Fa «21 EXIJ-----------
-3.33— CnKT-XKUE----------------------------------- ------
. CALCULAT E - TCTAX-S X IX - AREA -U l-B LO C K ----------------------------
IS  AREA. = . 0--------
_____0 .0 -^ B C — J =-~l » I
390 ISAREA - ISAREA ♦ SAREA(J)
f illLSCN V 3 PROGRAM 388.
. PRINT 33Q . . . .  -------------------------------------------------
i 3 93 FORMAT( / / / , 36X **3LCCK 11 * * 2 3X• * B . 3CK T HI * t /*
I 1 2 9 X * 2 ( , 1353 1382 1987 1972 * . 8 X ) * / )  -
] CALCULATE THI t TOT AL HEIGHT INDEX) £ I I  FQ R_ COMPLETI SLOCK*
. DO 4QC K = 1*4 ---  ------------------------------------------------------------------
r L = TOT F L R ( K * 7)
I K K )  = FL / IE AREA. ______________________ ___  - --------------------------  ----­
m e  THI ( K ) = FL / T0TFLR(K*2 )
PRINT 4 1 C * I I . T H I
_iU X -E C R H A T ( 27X > 4 F£-^2-»-3X > 4F£»2-J------------------------------------------------------------ --
READ RENT CARDS
READ 13 t DUMMY
30 43C J  = I t  I  
. READ 4 2D*—
1 (RENT« 3 .  H»J)  * M = 1 • 2 )
- 420 S O R H  A K  A A 6 » 14 l l X » X44-i------
1 * 8 ) «K = 1 « 2J_*l
________ IFX IO O O E*X £ .  S TC O0 Z i— GO TO- £5------
I r ( I S T N C . N E . S T R T N O ( J ) ) GO TO 87
430 CONTINUE
READ 10.  DUMMY
30 45C J  = l . I
________ READ 44C*ICCM3f .  TSTM Q ».IR F M  T I 3.*.L* J  ) * L—=—3 « £ ) *
1 ( R E N T ( 4 . L . J ) . L = 1 . 6  )
—440-FORMAT 1JL2^1X-»J15 » 1G( 1 X »I 4 I J -----------------------------------
_________ U N IC O D E . ME. STO ODE)— GO T 0 -8-5------
, I M I S T N O  . NE. STRTNO ( J )  } GO TO 87
453 CONTINUE
CONVERT RENT / SQUARE FOOT TO TOTA.  RENT *48
30 4 SC K - 1*4
___________ Ü O - Î L 6 D _ J - * - l x l ....
48 C R E N T ( K , 7 * J )  = C
30 47C J  = l . I
_______ DO 4JD-K-=:--l^-4__________________________________________________
DC 470 L = l .G
R  ENT( K .L  .  J  ) = R ENT IK *L - *  -XULSP-XK-t-L .  S Ï -
47D R E N T ( K * 7 . J )  = R E N T ( K * 7 . J )  ♦  R E M T ( K . L . J )
PRINT 1 6 . HEADER
PRINT 48G
43G FORMAT« * 0 ’ *50X* ’ RENT T A3L E * / . 3 4 X *  * 1953 * * 5SX .— l  9 £2 * #
WIL'CN VG P R O G R A M 389
. 1 / / t l C X . 2 X ? E * . . M E N T G R O U N D . — F J .R S 1 ----- SECOND T HIRE f t
2 *0 UPPER TOT AL * * 5 X ) / )
! PRINT RENT T A B L E S , /
J 00 510 J  z i , l
50C F 0 R M A T ( l X » A C * 2 ( 6 I 8 * I 1 0 t 2 X ) )
510 CONTINUE ....  - ______________ —--------------------------------------------------- -
DC 520 K -  --------------- ---- ---------------------------------------------------------------------
00 52C L = 1*7
....... 00 -520 4 = --1 ^ 1 ---------------------------------------------------------------------------------------------
IRNT -  RENT( K *L *J  )
TRENT CK*L l  -  T RENT (-K*U> I  RNT--------- — ------------------------------------------------
I F C I R N T .  N E , 3> NORENT(KtL)  = N 0 R E N T ( K * L) ♦  1 
52 C C O N T I NU E -------------- ------------------------------------------------- —------------------------------------
........ PR TN7- 53-0*— l < T RENT <K» L > »L - »...l t  7 ) t K  -  1^20---------------------------------------
5 3C FORMAT( * CTOTAL* t I X • 2 C6 1 8 » 1 1 0 • 2X ) )
PRINT 5<*0
- 540 FORMATl/ /  * 34X t 8 X * * 1^ 72 * » / / 11 OX »-------------------------------------------------------------
1 21*3, MENT GROUND FIRST SECOND THIRD 0 UPPER TOTAL*»
- --- 2--------sx i W /4---------------------------------------------------------------
------ -C 550 J  -  lr* I ---------------------------- ------------------------------------------------------------------- -------------
550 PRINT 500 » 5TRTN0CJ) * ( (RENT(KtL* J ) »L = l » 7 ) » K=3t4 )
PRINT 530» ( ( TRENTCKt LI  »L -  1 » 7 ) » K = 3.
DO 650 IX = 1»2
I F ( I X , N E . l )  GO TO 565
II = 1
-XZ-Z.-2-
PRINT 16»HEA0ER
....... PRINT- 560
550 FORM AT ( *0* »
---* D r n i m .
2
3
3 IX» * 19 58* » 6 2 X . * 1 9 6 2 * » / / » 1 3 X »  * CRI*  » 23X » * PENT’ »
n  ̂ » C R l * »23y t *PENI RETURN^* » / » 2 1 y » *RET l  * y £ y , » ___
X . * 2 * . 6 X . *  3* » 6X » * 0 * » 1 5 X» *RET 1 * » 6 X » * 3 * »Z X » * G * »6X ,
-U * • 6X * * 2 * .  £X » *3 * » 6X»_*-0T-}
. -GO TO 5 5 8 ................................................- ------ -------  ----------------------— --------------------------------
563 I I  = 3
----- I2-— M----------------------------- - -------- —-----------------------------
v
. RET 1 ( I ,  L »  - XRET1 - _ U U A J Rj3IX-_EJlB—A—P_R 0 P E 3 T Y Z _X O V  C-£L_I H£_PRQPELRTY »
: PCRETS ARE THE PERCENTAGES CONTRIBUTED BY EACH FLOOR TO T H I S  RETURN
■ VALUE IRET • ------- --------------------- - --------------------------------------- ------ ------------- -------- -  . _________
: CRI = TOTAL RENT ^OR PROPERTY / TOTAL FLOOR SPACE
568 DC 530 J  -  1*1
390.
p*T WILSON V 3 PRO GR AP
00 575 K z 11,12
RT z RENT(K.7tJ)
IR(RT. l O.C.C) CC TC 575
CRIIK) z RT / FL.RSP i K * 7 * J J ♦ D-<*9
Ir (ICVCK*J).E3.0) GC TO 559
5T0R5 VALUES TO 0 ET E R H IN E IRET £ U S  MEAN S STANARD DEVIATION.
IRET(K) z RT / IC V ( K * U )
NGIRETIK)  z NCIR LT IX 4— -------
IRSUM(K) z IRSUM(K) ♦ IRET(K) 
I R S S 4 1 K 4 — ~I3 5SaiX4— ^ XRI T-( K4- 13 £IUO-
G TOR E V ALU—E I0 SOEXERMlNX PILRLI-XI-HIL BER GXNT.RETUR-NSJ-.8_ U S _  M £ AH
8 STANDARO DEVIATION.
552 OC 5 7 C L z 1,6
PCRET(K,L) z R ENT(K ,L * J ) * ICO.3 / RT
P CSUMI ÜUL4 _Z_ POS ILM IK ,L ) t P S R E T  1 K-«L )__ ________________
P5UHSQ(K,L) z PS UMS Q ( K , L ) ♦ PCRET ( K * L ) • PCRET(K.L)
570 CONTINUE
575 CCNTIN’JE
PRINT 5 8 C t STRTNO(J)* ((CRI(K)*IRET<K)t (3CRET(K»L)»L = Itß)*
___1 ___ _______ ________________________________________X-Zi-Il.-i.L24 )___
580 FORMAT(IX ? AC* 2 (I9t RIO.2 * SF7 .2*I X ))
590 CONTINUE
0 ALCÜLATE MEANS AND STD. DEV.
OC cCC K z II,12
4-
I-tNCIRET(K).LE.l) GO TO 595
IRSSatK) z i IRS SO liC 1- - LLXRSUillKl -A XR-SUMIXL1-V_MQRENIJLKj TJ ) } /
1 \ (MOIRET(K) -
IRSSO(K) z S4RT i IRSS21K U ----------------  ------  ------------  - -
IRSUM(K) z IR 5 U M (K ) / NOIRET(<)
_____G-C---T0- £0C ------------  - ------------------  ----------------- -  - -
595 IRSSG1K) z C -- - - - - - - - -  -----
IF(NOIRET(K).FO.O) IRSUM (<) - 3
5 CO CONTINUE
00 S2C K z 11,12 
DO 62C L z 1,6
I ' <N C R E N T (K,L) .LE.l) GO TO 610
PSJMSGf K,LJ z {P S UMS 3 ( K , L > - ((PCSUM(KtL) * PCSUM(K.LJ) /
NORE-NT (K» L) ) X V  i N Q-REN T iK , L ) - 1)1
Al WILSON VG PROGRAM 391
- - -  P C S ' J « ( K f U  I P C S U r ( K , L )  / NORCNTCKfL.)  
PCUMSQ(K*L) :  3QRT( P3UMS0<K t L >>
CO re C 2 C ........
610 P S U H S Q i K i L J  -  C
IF(NORCNT( K . L  J . E O . C )  P C S U M U t L )  = 0
62 C CONTINUE
PRINT 630 t ( IRSUM(K) . ( P C3 UN ( K . L ) iL z l t 6 ) t K  z U t  12 )
633 FORMAT t *GKI6A!Ì* d X t-2T 13X  t-7F-7 .SIX)_____ ___________________________-________ _ -
635 FORMATI* STO« 3 EV .  f t 9X t 7 F 7 . 2  t 1 3X # 7 F 7 . 2 )
I F ( I X . N E . l )  GO TO 850
PRINT 640
O 4 6 FORK AT i / / tX lD U ^ i aSX * » 62X + * 1572 * ♦ / / » ! 3X »■ -*-C-R-I-*-t-2-3-X-t * RENT * »----------
1 * RCTURNS* t 2 4 X t * C R I * t 2 3 X t * R E N T  R ET'JR N S * t / 17X t
• 2 2<14Xt *RET 1 * , £ X » * a * » feX t * G * t 6X » *-l »^6W-*-2-* ,_£Xt- i£~U-S.X-»-lO-—*44-
•650 CONTINUE..............  —--------------------------------------------------------------------------------
------ ----------------------------------------------------------------------------
653 CRI (K ) z FLO ATCTRENT CK t7) ). / FLO AT( T O T F L R i K t 7) ) «• 0 . 4 9
PRINT 8571 CRI
.£67 FORMAT t V//V457-X* * 4-GIAL-~CRI- -f-Q-R-5L4CK * t /»_________________________
1 52X t * 195 8 1962 1967 1 3 7 2 * t / / t 4 8 X » 4 13 )
WRITE ALL CRI  I I  8 THI ONTO TIMPORY F I L E  FOR 3L0CK REPORr AT END
WRITE ( 2Ct 65 8) ( HEADER I K ) tK -  2 11 C ) t C R I  » U t THI
658 FORMATi2 X-t-5A6-t- 5X-t4 I5*-245X»Jir 5 .2  l ì_________________________
READ OS AND T HEADER C AR if
READ lOtDUMMY
PRINT 759
.75 -FORMAI4 *R*
X *0 NUMBER 00 LO TO *0 *L *T YOS 01 L I  T1
X * YCS 0 2 L2 T 2 Y05— 0 3 L I  13 YOS 0.4 *.
X * L 4 T 4 YCS 05 L5 T 5 * t / / )
t
Z E ROI S E  3L0CK OWNER -  ICV INFO ARRAYS.
CO 659 INDOWN z l t G
0 0 653 K z . 1 # 4....................
3LKI CVÌ  KtINDOWN) z 0 
65 9 8LK aSAlK.*XNOOW !l—zl_0------
-00- zao-U_^-x^-i--------------------------------
READ 6 60#ICD DEt ISTNO • ORIGTC»0R I GLCt OR IGTNt 
1 i YOS CK11 OWNCK) «LOCN K  1 «JEM.1KJ t K-l t.5 1
I SaG FORM AT ( A2 # IX  . A5 » IX« I l  «ZX. 2 (IJL«JJLL*5-l IZ r .lX  « I I  *.---------  --------- ----- - - ----
1 2 X . I 1 » IX . 1 1 . IX i)
. I F I I C G D E .  N E . S T C  QQ£1 GO..TÛ 85   - -------------  - ...............................................
I r ( I S T N O . N E . S T R T N C ( J ) ) GO TC 87
[ LET -  15 . . . - .........  - -
13 T -  1 '
[________I.F i  ORI GTE.* E l  *.CJ„_uO.- T O 6.5J__________________________________________________________ —  -------------- -
I K 5Y r ORIGTC • IOC ♦  ORIGLC ♦  ID ♦  3RIGTN
GO.TO S6H.__________________ ______________________ _________________________ _______ . . .
S£3 IKEY r OWNER(J)  • ICO ♦  L G C ( J )  • 13 ♦  TENURE I J )
.66** I F I I K I Y . £.3 . £ L..IK £JL..= 1 ____ ________________________________________________ .____ — —------  -----------
fc r? R O S S -  T A 9 Ul A T T P, N T S GG N R TRU C..T.ED. ..AS.. A  V E C T OR QF 7CQ F QR _£A £H _Y EAR---------- ,
1358 -  1 9 7 2 .  THE POSITION IN THIS ARRAY I S  DETERMINED BY -
,........................ I C C  * 0 UNER-_£ûil£- t ________________________________________ ______________________ —-  -----------------
1C * LOCATION CODE ♦
...  _________________ ___t e n j r e . jgjo.d e ,.__________________________________________________________________________________ _
SC EACH ELEMENT GIVES A JNIQ' JE COMBINATION OF CWNER-LOCATI O N - TENNANT. '
392.
WILSON VS PROGRAM
DC 5 8 0 K = 1 . 5
I F ( Y O S Uü a D ..D )  GO TO 65.5 . 
I “ ( Y O S ( K I . L T . 5 9 )  GO TO E75
LSI - YCSX K1 - £3_________
IF(LST.GT .151 1ST r 15
S 65 00 570 N - I S T • LST  ̂ '
. 67C CT A3 IN » IKEYT. « X I  ARX î-* IK£_Y1— ±—1__________________________________________________________________
0 T A E ( 1 5 . IKEY)  = 1
: . I F X L S T . E 1 . 1 5 1 - G X  I-0--.5-ZU----------------------------------------------------------------- ------------------------
1ST = LST «• 1
,____  . 1_SJ— 1 5 _______________________________________________________________________________________________________ _— .
£75 I K E Y - O W K ( K ) * 1 0 C * L O C N ( K ) « 1 3 * T E N ( K )
... I F  { I K E Y .  E 3 . E 1 I.KJEY r 1 ______________ ____________________ _ ______ _____________________________________
580 CONTINUE
: DETERMINE OWNER CODE FOR EACH VALUATION YEAR £ THEN ACCJMALATE ALL
. L C V ’ S & X I T X  ARXA1S..-------- j -------------------------------------------------------------------------------------------
-S7<t IKCOUN = ORIGTC . -  - ---------------------- - - -  ------- ----- -----------------
' I r ( I N D 0 W N . E 0 . 0 ) INDOWN r QWNER(J)
! DC 679 K = 1.»»
: OC 575 L r 1. 5
I F I Y O S ( L ) . E O . D )  GO TO 673 ...............  ,
I F ( SVALYR(K ) . L T . Y C S ( L ) ) GO TO 6 77
575 CONTINUE .................
. . .  INDOWN -  CWNX5) - ------ — ---------- . ---------------- - - - - -  -----  -
GO TO 678
I __ _____
,5 77 I F ( L . G T . l )  INDCWN -  C W N ( L - l )
l . -
578 I F ( I N D O W N . E G . O )  GC TO 679 ..
T 011CV X K*-INO Q UN 1 — T OTICV C K .-INDO UNI- * IC.VXK. J)______________
3LKI CV( K. I NDCWN)  = B L K I C V ( < . INDOWN> ♦  I C V ( K . J )
T 0 T0 S A ( K • IN 0 0 W.N ) -  T OTCS A C K . IN 00 WN ) ♦  S AREA ( J }
t- . - BLK 0 3 A ( K »IN LOW »M. =_ 6L.K O SAXXjlINBLC*  + Z A I L A U J -----------------------------------
679 CONTINUE - ________________________________________________________________
, PRINT oBC.ISTNCU-CRIGT C.  CR IG LCt-Q R XB Iü* O-VLAlEXUl-iXOC t J )  «TENURE t J )  •
I X ( YOS ( K) . OWN( K) » L OCNCK) »TCNCK) »K = l t 5 )
69X1 - . £ Q RÜA I_L2X_tA£-a3X^B23* 5.1.IS.*-S.XAJJ____________________:______________________________ ___________
' 70C CONTINUE
393.
WILSON VG PROGRAM
I C C  = 0
PRINT 1 6 . HEADER
PRINT *»080t ICC» SVALYR
PRINT OUT BLOCK OWNER -  ICV I NF O.
30 7G<* I  = 1 .5
PRINT * * 0 9 Q f I t ( 3 L K I C V ( J f I )  t J  -  1 1 <*)
PRINT 500C »( B L K O S A ( J . I ) .  J  = !,«♦ )
30 702 J  -  I »4
7-32 BLKLCV4 V z. ■ ELK ICV t J »  I 1 / BLKOS A ( J t I )
• PRINT 501 G> tBLKXCV-tU* 1 4 *_ J —z—l_*Ji_L___________
734 CONTINUE---------------------------------------------------------------
GO BACK AND READ IN NEXT B.OCK OF VG DATA
GO TO 1
PRINT CROSS TABULATION 
7C5 PRINT 71C t ( I  * I -  5 8 . 7 2 )
71G FORM AT ( 1H1.5CX • * CROSS!  ABULAT I O N S * / /  ’ DOWN LOO JIJEMJLi 16 jl 
1 1 4 1 3 . / / )
DO 740 K = 1 * 73 C
- - I F  C CI  AB £ 1 6 1K) .  EQ SO.. X 6 -X 4 0 ____________________-  ______________________ _______
11 -  K / IOC
13 :  K -  I I  ♦  100 ' ................ . ...
12 -  13 / 1C
13 -  13 -  12 • 13 .................- - .........  .. ______________________
PRINT 720* 1 1 * 1 2 * 1 3 .  ( C T A B ( I . K ) * I  -  1 . 1 5 )
72C -FORMAT(314* 151 1 6 .2 X 1* /-I----------------------------------- -- -------------------------------------
740 CONTINUE
END F I L E  20 .
ENO F I L E  1 0 -  ................  - -  -------------------------------------------------------------
REWIND 20
P RXUI—7-5-0---------------------------------------------------------------- - --------------------------------------
75C FORMAT! , 1 * . 4 0 X .  ’ SUMMARY OF ALL BLOCK " I I " S  " T H I " S  & " C R I " S . * .  
X / .  7CX.  * CRI* * 22X • 23X* f T H.I * »/// 1 ___________  .
394.
j WILSON V3 PROGRAM
n o  RE AD( 23* 770.  ENP=B0C ) ( S A R E A ( J ) . J  - 1*22)
77C FORM AT ( 21A6 # A51 ....... ---------- ----------------------------------------------------------
PRINT 7 7 0 . < C A R E A ( J ) . J  = 1*22)
, GO TO 760 - ----- -------  ---------------------------------------------------------------
L j lC t t  CALCULATE J NU P R Q t f O Q  (S I MPRQ VEDX - S A LE VAL UES FOR THE S NT.I R I -----
i CITY PER 1 .  SQUARE FOOT OF S I TE  AREA
■ ________  2..__N£ PJ1QP_E_RLIJ-J>________________________________________________
3 .  SQUARE FOOT OF FLOOR AREA (OBVIOUSLY FOR IMPR3V.  PROP*)
EACH OF THE ABOVE ARE CALCULATED FOR THE YEARS OF SALE . HOWEVER AS
_ _ m £ ..CRITERION.  D I S T I N G U I S HING UN I MP-3 «.--FRO M I MPS.  PRG.PERT IPS... I S ^ S X Z Z D
CN VALUATION YEARS DATA THE N C N - V A teJAT ION YEARS RESULTS SHOULD BE 
... TAKEN MXTH-A—DO-SJE -0£—S A L I * _____________________________________________________________________________
3C0 - I I  - ..S 3 ------------------------------------------------ ---------------------------------------------------------------------
12 = £5
... -XCC-~-l---------------- ---------------------------------------------------
8 0S P R IN T - (LOOC. IC C * ..(1*1„3.. I1*.X2J-------------------------
DDO F 0 R H A T C I 1. 7 C X *  ’ YEAR OF SALE * . / *  27 X . 8 I I 3)
13 = I I  -  57
________ I U— Z. _ I 2 —=—S I--------------------------------------------------------------------------------------------------------
. PRINT <(01C*t_CTYSVU(I) . I , ^ _ _ I 3  .I<L)-------------------------------------------------------------
01C FORMATMC SALE VALUES * * / * f TOTAL UNIMPROVED * . 7 X . 8 F 1 3 * 3 >
DO 810 I  = 13 . 1 4
..............lE-X-CXY-SAUC I I  *XQ-^C*G) GO. T0.-3.Li3-----------------------------
C T Y S A ' J ( I )  :  C T Y S V U ( I )  / CTYSAUCI)
.810 CONTINUE ---- ----------------- -----------------------------------------------
PRINT - 4020*1 CTYSAUi XX* I  XX*-XiU------------------------
020 FORMATC’ C U N I M P R . / S Q .  F T .  S I T E  AREA * » 3 FI 3•2 )• 4
PRINT 4C3C • ( C T Y N P U ( I ) . I  = 1 3 . 1 4 )
1C 30 FORMAT ( * 0 NO.  J NX MPR.  P R O P E S O L O ----- * .  31X31-------------------- ------  -
. PRINT 4040.1 CTY S V I T I )  « I  -  11 x14 )---------------------------------------------------
CUC FCRMATMG SALE V A L U E S * . / . * TOTAL IMP R CV E D *.  11X * 8 FI 3 • 3 )
30 83C I = 13.  I*»
. . I F I C I Y S A I I I )  . £ 3 * 0 * 0 )  GO T 0 83D ■ '
C T Y S A I ( I )  = C T Y S V I ( I )  / C T Y S A I ( I )
.8 30 C O N T IN U E ............................  -----..........  ............. - .....
.....   -P R X N I . 4050* 1.01Y-SAX1X 1 « -I-0 -.IX .-X 4 J-------------- V--------
,C50 FORMAT( * C I MPR OVE D/ SQ. F T .  S I T E  AREA * . 8 F 1 3 . 2 )
1 30 840 I  -  13.  14
. I F ( CT Y SFLX I1  -»-El-*-C^G 1 G Q X G -X 4 0 ------
C T Y S F L C I )  r C T Y S V I ( I )  / C T Y S F L ( I )  
-840 - CONTINUE---------------- ----------------- - ---------------
P R I N T  4080 ♦ l C T Y S F L tI > . I 13.141
395
HC6C FORMAT C * CIMF'RC VED/SQ .FT • fXR -*_A R £A .._f_iA E li_*2 .).------------
, PRINT 4 0 7 C • (CT YNPI ( I)  • I  -  IX * .I« ll —- ■ ■■   .......... — ■
4070 FORMAT(*0 NO.  IMPROVED PROP.  SOLO , t 3 I 1 3 ? / >
I F d l . E Q . S 6 )  GO TO 90C
__________I i .- C _ 6 £ _________________________________________________________________________________
12 = 72
IC C  -  0 __________ _______________ ________________________ __________________________
GO TO 805
A[ WILSON VG P 70 OR AM
*
NOW PRINT THE ICV / S I T E  AREA RATIO FOR ALL OWNER COOES.
9C0 I C C  = 1
P RI  MI U C 8C »IC C ^ SV  ACYR._______________________________________________________________
40 SC FORM AT ( I I . 5 5 X t • V ALU AT ION YEARS f . / t 42X » 4 ( * 19 * 112 t l  3X ) . / /)
00 92C I  = 1 . 6
PRINT 4 C 9 C » I . d O T I C V  ( J . I )  »J -  1.  <4)
4C9C FQR MAT dC  TOTAL ICV FOR 0
PRINT S O O C .IJC T C S A i J .  IT .  J  _____________ _ _____________________
5CCC FORM AT ( f TOTAL S I T E  AREA ( S Q . F T  . )  *t 3X »** ( 9X . F8 .0 ))
00 91C J  -  1 . 4  *
........  PRINT 5 Q IC» C T C T I C V X J . D  .  J  ___________________________________
501C FORMATi • P RO3 ERTY VALUE / S Q . F T .  • » 3X t <* ( 9X • F8 .2 ) )
923 CONTINUE
PRINT 8C3C
. 8C3C FQRM AT C * 1 . SU CCESSFU L .RUKJJ_______
999 STOP 999
E N D ______________ _____________ ___1 _____________________
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APPENDIX I
ALTERATION TO STANDARD IBM 1620 PACKAGE TO INCLUDE 
CALCULATION OF SKEW
397.
; SIN C'_ C A'i 3 TJL I IP_C I JjdEAg 3 I GRIS SION ANALYSTS.________________ __
r
" DIMENSION A * 1 P .  ip< tC*lS<tSJMX*1C< »SUMXY*lG<>W>10<tXX*lCf1CC<
PRINT IOC ....  ” . .
C PFOGRAM ' INiT i ALiY aT i CM .
C1 R TAD llCttC*I<fIttl»13<**W* J<* jilt A<
PRINT 121 __ __________ _____ ____________________________  _______
PRINT llSttC*I<#IUl*lC<»*rf*J<fJ#lf«K
..... RwAOiUKfuN___________ _____ ___________________________________________ —  -
KtfE K .
M3 CM . .... ......... .......... ........ ...
PRINT 122tK
PRINT 1C3 t N _________________ ____ ____________ ______  .. ... .. .
SUMY 30.C
SUM YS #D.C .. . ..... - __________ _____________ -___ _ ____ _____________ ___
DC 2 LBitK
S'JMXtL<#O.Q . .. -........  . . ......
SUKXY*L<#C.C
XX SLf 1<3C.C ... . ...  . ... ... . ... .
DC 2 JBLtK
2 AJSL»J<JC*Q. _ _____ ____________________________ _____ - ____ — ___
r
w
C SUMMATION OF X*L<t XSL<*Y»* AND X * L <*X*JC...............
C
DO 3 Itfl.N ..... --- . ..- ____ ____  ___ -.....  -
R CAD »Y
READt %y%M<iM&li.K<___ __ ______________________________________ ____________
C
C SUMMATION OF Y AND Y SQUARED« ................ .
ri*
SUMY8 SUMYS Y ___________________  . .... . . .............
SUMYC«SUMYSSY*Y
:. . DO. 3 L&1».K ... ...... -.__________________________  ____  -... - . - -
Sl*MX *L<flSUMX*L<8W$L< >
I S L' M X Y tL < # S fJM X Y < 2 W * L < • Y... ..... ....._______  ___. .........
DC 3C JWLtK
! 30 A*L tJ <#A*L • J<SW_*L < ? W t J< . . _    ____________ __- .... . ._
CO DC 32 J»lfl
I- ..  J.UjU tJSI_____________________________________________________________
IFfcW$L<“XXtL»JJ<< 321 32 t 32
32 X X X L t J J S 1 < » W XL <__________________________________________________  _______
DC T C 3 '
! .33 ..XX tL»jJJ.8 ______________________________________________________
XX*L »1C #W*L<
!--- J._____CDilLLmi___________________________________________________________ _ _______
! C •,
0 c COMP UTATION OF T HE_ CONSTANT VECTOR C*L< /_____________ ______________
1 C CCMPL'T AT ION'OF THE COEFFICIENT MATRIX FOR THE NORMAL EQUATIONS.
3.. C _ . ______________________________________________________________________
) C Y-X DATA READ IN.
r ~_ ■
DO A L#1»K _ ... ______________________________________________________
«-> <_»( CJ» 
o
 c-> 
c> 
o
 
o
 
CJ 
I 
CJ o
398
. ._C1L< PE  \  • S U M X Y 5: L < -_C UMX t » < « S. U MY___________ _ _____________________________
do 4 j  # L t k .......
....A t L j  J< tt At jL_f j < -_SU M_xX ^ S ü MXt J <______ _____________ ___________ ___
M At J  tL < « At L » J  <
C Y # E N» S ’J  K Y S -  S 'J H i  * 3 ü M Y __________________________ -......................
_  c o m p u t a t i o n  o f c o r r e l a t i o n  c o e f f i c i e n t s  y TC X t L<
PRINT 118 . . . . . . . .  ___________________________  ______  - -
PRINT 113
DC 2C U 1 » K  ________ _____________________________________________
Rtf CtL < / S 3 R T F t C Y » A t L t L < <
PRINT. .JLZC  t L t  R.__________________ ___________________________________________________
PRINT 121
CCMPJ TATI 3N OF THI P ARTI AL CORRELATION C O E F F I C I E N T S  X%L< TO X S J  
MO PRINT 1C<*
PRINT 115 ________________________________________________________________
DO 5 L#1»X
CC 5 J 8 L t K  _ ___  ____________ ________  .
Rtf A*L t J < / S 3 R T t A t L * L < » A t J » J < <
5 PRINT I C B t L t J . t R  . ................. . .  . ............
CCMPL’T AI ION. ÛF_.Jî.LAN.»JiJLRXAJiCE_*.H£û-IAM.AMa_SK£iLîiLS.S-
F TINT 121 ............... . * ... _______________________  ______
PRINT 11C 2
DC 3 2 I K l t K ................................... - --------- ---------------- - ............. -
XMEAN#SUMXtI</EN
XV AR ttSO.R TFX A l l > ! </ EL/X^U--- .---- - ---------------------------------—-----
I F * N - 2 * * N / 2 < <  3 S • 3o »37
28 J 8 N / 2 S 1  ......................................... .....................  ... ____________________ ______
X M C n # * X X * I t J < S X X * I t J £ l < < / 2 .
GC TC 2 2 ....................... _________ ________ ___________________- ___________ I ------
37 Jtf .N/222
..........  _X ME2 &X X t  I .  J C __________________ ___________________________________________________
39 XSKTW#3.»tXMEAM-XMED</XVAR
39 P R I N T l l C Z t l t X M E A N » X V  A R » X MEC» XSKEW__________  ________________
PRINT 121 \
MATRIX I NVERSION 3Y ROLLI NG METHOD,
X ________ LN V X R SI . R EPXACES O R IG IXAJ___ A M ATRIX.-----------------------------
L
50 K18K-1 ........... - ________________________________________ _____________________
i r x<  i  < i » a » 7
G A t i t  1< 8 L . E / A t  1.» L < ______ _____ ______ _________________________________________
GO TC 12
W°K<tf 1 . 0 / A t l . K  ‘
E C  £ J t f X t K l _________________  ________________________ ___________________________
3 WIJ  < 8 A11 » J  £1<*W t K <
-  ............EC I E  LttlaK.1. _______________  ________________________________________________
DR 9 J t f l t K l
--------- 3- At L» JCtt At l £ l » - J £ l C - A t L £ l .  K  »«i l  J E —----------------------------------
1C A t L •K < 8 - A t L S l t 1 <»WtK<
EC L I  J t t l  vK. .... - - - ----------  -------------------------------- -------------------
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11 . A*K.» J < »WTJ < . . . . . . . . . . .
COMPUTATION O f  THE
12
13
1<*
IS
17
15
S ’JMffD.G -
BZER Ctt SUMY/ EN
DC 1U _ J J t h i i ______________________________
W*. J<  HO .D
03 13 L 8 1 . K  . -
W S J < # W * J < S C * L < * A * L t J <
SUM83 UM2U*J <♦  CX J< -
CZERCt t 3ZFRC- t f XJ <*SJ MXi ' J </EN
PR IWT 1C7.................... .. •..........................
PRINT 1 C 8 
JttC 
PRINT 
DC 13 
PRINT
I C S . J . B Z L R O  
J t t l . K
1 3 9 . J . K X J <
CCMPUTATICN OF THE MULTIPLE CORRELATION COEF F I C I ENT  
COMPUTATION OF THE STANDARD ERROR OF THE Y DATA.  . 
CCMPUTATICN OF THE STANDARD ERROR OF THE ESTI MATE.  
COMPUTATION OF THE. S IG N IF IC A N C E .. Q.F-RE.GRESSIQM. .XF<*_.
AY Y HENtCUM-YS- SJM YJlSDM-Y
RMULTttS’JM/AYY
SY8AY Y/X£N*%EN-1. D<<
S Y X # S Y * * E N - 1  . 0 < * » 1 . C - R ' 1 ’J L T < / * E N - E K - 1  .3<
F8 SUM / SEN • EK* S Y X<____________ _ _______________________
RF'JLTB SORTER MULT <
SYJSORIAS-Y-C_______________ __________________ _________________
SYXtt33RTXSYX<
PRINT 11C t RJ1ULT . .. _________ __ - .....-... -
PRINT l l l . S Y
PRINT 112 . S YX ....____________  _ ________________________
PRINT 1 1 3 . F
COMPUTATION OF THE STANDARD ERROR OF 
T H E ® ART IA L  ..REGRESS .IO_N.
PRINT I l H ___ ___________ _________
PRINT 115 
SEttl^C______
DC 16 
DC... I S
L tt 1 1 K
JLiLUJi___________________
S r ttSO$, A t L . J < * S U K X % L < * S J M X X J <
S 2 1 1 Y X* 3 3 R L Z l l A m  <,___________________
JttC
DC 17 J t t l . K
S T tt S Y X ♦  S 3 R I Y E N * .A X J * J « __________
PRINT 1 3 3 . J . S C
,GQ_-...TC_-.l. _________________________
F3DMAJ_E _I A TEN ENTS.
in c format  i / / 4 7. h s in 0 l e . a nd_.hu lt i p  le__l i n e a r—re c re s.s i q n—a_n_a ly s i  sc
c
400
! ICI FORMAT i  T7 .C .fT 7  . C  » r_7_tC» F X .C jL -£ lA-C_LF--'Z_«.C-tJr_LA0_L_r7_aC.fX7L.ILi E l^ l-<  - ................
102 FORMAT X / / / Z  UH NUMBER OF IN DEP ENDCNT VARIA3LES » I<4/<
I 103 FORMAT t2£*H NUKSXR CF.. DAT A. _?..QLhLl..S______ _______________ F I 4 / / <  ______ _____
10̂  FORMAT «USH PARTI AL CORRELATION C O E F F I C I E N T S  X%L< TO X t J < / <
135 FORMAT *8X 2H L t 8 X  2H J . t l Q X  7H. R * L t  J < / <
106 FORMAT I I 1 Q  * 110 »E2C • 8<
1G.7-.F O.RJMAT . ■ t// J3 X K ..F A R X X & ^ -F i^ iL £ S.SI0 IL ^ .Q E £ E lX C X L ^ K X X ........___ ......... . ..... . .......
103 FORMAT ^18X 2H J t l l X  5H 3%J</<
I 1G3 FORMAT t l Q X  I l C t £ 2 a . 8 <  . . _____________ ___ . . ________  ______
11C F3RMAT V / 3 5 H  MULT I PLE CORRELATION C O E F F I C I E N T  tt E 2 C . 8 / <
111 FORMAT I 35H STANCARE ERROR .3 l .J H E ._ y  . _G A T A   fi L 2 0 . 8 / <
112 FORMAT %35H STANDARD ERROR OF THE ESTIMATE ft E 2 D . 9 / <
113 FORMAT. X 35H SXG N irLCA M O E QF-RE-G-RE SELON tF < ______ L 2 IU 3 ./ / / C ...... ..................... .......
11<* FORMAT 12 o H STANDARD ERROR CF PART IAL # 2 *»H R E GRE SS I ON C OEFF I C I  EN TS< 
115 FORMAT * / I S  X 2H J . 1 3 X  EH S S I  J < / < ................. ........................................
113 F : R V A T I 3 5 H  CORRELATION C O E F F I C I E N T S  Y TO X * L < / <
119 FORM AT 1 1 8X 2H L . 1 C X 7 H  R I Y . L C / C ..................... ...............  .............  .
120 FO RM A T %1C X # I l C  » E2 0 • 8 <
116 FCRMATI14A5C .................................... ................. ......................... .... .... .......... ...... ............................................... .
121 FORMAT %//<
1102 FORM ATi l l Xt *  HME AN * 11X8 HV AR IAN CE» 10X6 HRE D I  AiNt.10 X 8HSKEW NESSO
1103 FORMATt m t ‘♦ I 2XE15* 3<<
END - .........................  _ . . . ....... -...................  - -
C5fO*f#C5 < 2 - K t F
.. . . .. ___ ________________  ____________________ _________ ___________________  ______  S *  a s  . 3  < 2 -X * F
- J
H
 M
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HAPS
Drawn by R. A.Miller, Cartographic Unit. Department of Geography, Wollongong University: 
from data supplied by PJ Wilson for Urban 11 la war r a', edited by Dr R Robinson
BLOCK LAND VALUES
Om 200 400 600
L._________ 1____________ l___________J
-P*Orv>
»
KE
,R
A 
ST
RE
ET
LAND VALUE INDEX 
BOUNDARIES
1972 -----
1967 as for ̂ 7 2  except 
where shown —
1962 as for 1967
1958 as *or except where shown mmm
*
KE
 IR
A
12%
LAND VALUE INDEX 
BOUNDARIES
1972 -----
1967 as ôr ^ ^ 2  except 
where shown —
-jĉ 2  as f ° r ^967 except 
where shown —■»
1968 as for 1967
4*O4*
Map 4
COMMERCIAL RENT INDEX 
BOUNDARIES
PLANNED 
BOUNDARY
1972
Planned
Boundary
?r3W" bY R A M '"er. Cartographic Unit. Department of Geography. Wollongong Un,vers.ty 
rom data supplied by PJ Wdson for Urban lllaw arra . edited by Dr R Robinson
-jgf 7 ds f°r 9̂72 except

MURPHY /  VANCE 
DUAL FACTOR SCORE 
BOUNDARIES
1972 ------
1967 as *or except
where shown —
1962 8S *or except
where shown «■■■»
1958 as for 1962
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, M L  distribution
R E T  G B O ü N O  f t O O B
1972

,.C E  o l S T t " B U T I O N
° "  groono fLOOR
1972
MARKET • _______ j. ____  \  STREET
1
ST
R
EE
T *
1 Y 1
CROWN STREET
T f l r r
d è L _
STREET
DISTRIBUTION OF 
OTHER LANDUSE TYPES 
GROUND FLOOR 
1972
400 600
Drawn by R. A.Miller, Cartographic Unit, Department of Geography, Wollongong University 
from data supplied by P.J Wilson for Urban lllawarra, edited by Dr. R Robinson
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